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WATER-QUALITY CONDITIONS AT SELECTED LANDFILLS IN
MECKLENBURG COUNTY, NORTH CAROLINA, 1986-92

By G.M. Ferrell and Douglas G. Smith

ABSTRACT

Water-quality conditions at five municipal
landfills in Mecklenburg County, North Carolina,
were studied during 1986-92. Analytical results of
water samples from monitoring wells and streams
at and near the landfills were used to evaluate
effects of leachate on surface and ground water.
Ground-water levels at monitoring wells were
used to determine directions of ground-water flow
at the landfills. Data from previous studies were
used for analysis of temporal trends in selected
water-quality properties and chemical
constituents.

Effects of leachate, such as large
biochemical- and chemical-oxygen demands,
generally were evident in small streams
originating within the landfills, whereas effects of
leachate generally were not evident in most of the
larger streams. In larger streams, surface-water
quality upstream and downstream from most of
the landfills was similar. However, the chemical
quality of water in Irwin Creek appears to have
been affected by the Statesville Road-landfill.
Concentrations of several constituents indicative
of leachate were larger in samples collected from
Irwin Creek downstream from the Statesville
Road landfill than in samples collected from Irwin
Creek upstream from the landfill.

The effect of leachate on ground-water
quality generally was largest in water from wells
adjacent to waste-disposal cells. Concentrations
of most constituents considered indicative of
leachate generally were smaller with increasing
distance from waste-disposal cells. Water samples
from offsite wells generally indicated no effect or
very small effects of leachate.

Action levels designated by the
Mecklenburg County Engineering Department
and maximum contaminant levels established by

the U.S. Environmental Protection Agency were
exceeded in some samples from the landfills.
Ground-water samples exceeded action levels and
maximum contaminant levels more commonly
than surface-water samples. Iron and manganese
were the constituents that most commonly
exceeded action levels in water samples from the
landfills.

Synthetic organic compounds were detected
more commonly and in larger concentrations in
ground-water samples than in surface-water
samples. Concentrations of synthetic organic
compounds detected in water samples from
monitoring sites at the landfills generally were
much less than maximum contaminant levels.
However, concentrations of some chlorinated
organic compounds exceeded maximum
contaminant levels in samples from several
monitoring wells at the Harrisburg Road and York
Road landfills.

Trend analysis indicated statistically
significant temporal changes in concentrations of
selected water-quality constituents and properties
at some of the monitoring sites. Trends detected
for the Holbrooks Road and Statesville Road
landfills generally indicated an improvement in
water quality and a decrease in effects of leachate
at most monitoring sites at these landfills from
1979 to 1992. Water-quality trends detected for
monitoring sites at the Harrisburg Road and York
Road landfills, the largest landfills in the study,
differed in magnitude and direction. Upward
trends generally were detected for sites near
recently closed waste-disposal cells, whereas
downward trends generally were detected for sites
near older waste-disposal cells. Temporal trends
in water quality generally reflected changes in
degradation processes associated with the aging of
landfill wastes.

Abstract
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INTRODUCTION

Mecklenburg County is one of the most
industrialized and rapidly growing areas in North
Carolina. Charlotte, the largest city in North Carolina,
is located in Mecklenburg County. From 1980 to 1990
the population of Mecklenburg County increased
almost 27 percent, from 404,300 to 511,400 (U.S.
Department of Commerce, 1980 and 1990).
Associated with the increase in population has been an
increase in residential, commercial, and industrial
development, as well as corresponding increases in
solid-waste production and demands for water. As a
result of this growth, landfill sites and methods of
waste disposal that minimize ground-water and
surface-water contamination are needed.

Expansion of urban and suburban development
has drawn attention to possible health risks associated
with offsite migration of heavy metals and synthetic
organic compounds from old, inactive landfills that
originally were located in rural, sparsely populated
areas. These areas have become increasingly
populated since the time such landfills were placed in
operation. Ground-water contamination is of particular
concern in the areas not served by public water-supply
systems, where residents commonly rely on domestic
wells for their drinking-water supply. More than
15,500 people in Mecklenburg County, primarily in

rural areas, obtain water supplies from domestic wells.

In response to concerns about the effects of
landfills on water quality, the U. S. Geological Survey
(USGS), in cooperation with the City of Charlotte and
Mecklenburg County, collected hydrologic data in the
vicinity of five public landfills in Mecklenburg County
to determine the effects of these landfills on the quality
of surface water and ground water. Data were collected
at the Harrisburg Road landfill, Holbrooks Road
landfill, McAlpine Creek at Greenway Park landfill,
Statesville Road landfill, and York Road landfill
(fig. 1). Except for the Harrisburg Road landfill, which
accepts demolition materials for disposal, these
landfills are no longer in operation. Parts of the
Harrisburg Road, Holbrooks Road, McAlpine Creek at
Greenway Park, and York Road landfills have been
converted to recreational areas.

Purpose and Scope

This report describes water-quality conditions at
five landfills in Mecklenburg County: Harrisburg Road
landfill, Holbrooks Road landfill, McAlpine Creek at
Greenway Park landfill, Statesville Road landfill, and
York Road landfill. Effects of the landfills on surface-

and ground-water quality in and near these landfills are
described on the basis of data collected from 1986 to
1992.

This report primarily focuses on results of data
collected after 1985; however, data collected during
previous studies are used for analysis of temporal
trends in surface- and ground-water quality at and near
all the landfills except the McAlpine Creek at
Greenway Park landfill. Because data collection at the
McAlpine Creek at Greenway Park landfill did not
begin until 1987, the period during which data were
collected is too short to permit analysis of temporal
water-quality trends at this landfill.

Water samples were analyzed for selected
physical, chemical, and biological characteristics,
including major inorganic constituents, nutrients, trace
metals, total organic carbon, synthetic organic
compounds, and bacteria. Changes in water-level
fluctuations associated with landfilling procedures are
described for the Harrisburg Road landfill.
Descriptions of the hydrologic setting, operational
history, and water-quality conditions are presented for
each landfill.

Description of Study Area

Mecklenburg County is located in south-central
North Carolina, in the Piedmont physiographic
province (fig. 1). This area is characterized by gently
rolling topography consisting of incised streams
bordered by broad divides. Land surfaces in most of
the county are 600-700 feet (ft) above sea level. Areas
having higher elevations generally are remnants of
more erosion-resistant rock. Relief generally averages
less than 165 ft (Hack, 1982).

The climate of Mecklenburg County is classified
as humid subtropical. Average annual precipitation in
the study area is 43.1 inches (in.) (National Oceanic
and Atmospheric Administration, 1990). Precipitation
typically is greatest during summer and least during
autumn. Although precipitation is greatest during
summer, evapotranspiration is also greatest in summer
resulting in a deficit in soil moisture and little ground-
water recharge.

Mecklenburg County is drained by the Catawba
and Rocky Rivers. These stream basins are separated
by a broad ridge, which extends from Davidson in the
northern part of the county to Mint Hill in the
southeastern part (fig. 1). The Catawba River and its
tributaries, including Sugar, Little Sugar, Irvins,
McAlpine, and Irwin Creeks, drain the western,
central, and southern parts of the county. The Rocky
River and its tributaries, including South Prong Clarke
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level). Split-spoon and auger samples from the
northeastern part of the landfill, near well site
HBW?2201 (fig. 5), indicated bedrock at a depth of

84 ft below land surface (elevation of 656 ft above sea
level) (Cardinell and others, 1989).

The Harrisburg Road landfill began receiving
wastes in 1973. Excavation and fill techniques were
used for disposal of residential, commercial, and
industrial solid wastes, and demolition material. The
most recently developed waste-disposal area was used
for disposal of ash from Mecklenburg County's waste
incinerator. All of the wastes were placed in the
unsaturated zone and, except for the cell used for
disposal of incinerator ash, all waste-disposal cells
were unlined (Smith, 1993).

Landfilling began near the southern border of
the landfill near Lake Hoffman and proceeded to the
north. On April 1, 1992, Harrisburg Road landfill
discontinued acceptance of municipal wastes. In 1993,
disposal was limited to demolition materials. A 2-ft
thick soil layer was placed over cells upon closure
(Cardinell and others, 1989; Smith, 1993). In 1989, a
9-hole golf course was opened in the southeastern part
of the landfill.

The USGS began monitoring activities at the
Harrisburg Road landfill in 1982. The monitoring
network has included as many as 9 surface-water sites
and 45 ground-water sites (fig. 5). Several of the
monitoring sites were destroyed as a result of landfill
operations. Information describing surface-water
monitoring sites is listed in table 3. Two of the surface-
water sites, HBSW7A and HBSW7B, are on the

westernmost unnamed stream. Site HBSW7B is
upstream from the ash disposal cell and is about

1,500 ft upstream from site HBSW7A. Site
HBSW2010 is on the central unnamed stream, about
500 ft above its confluence with the western tributary
to Reedy Creek (fig. 5). Site HBSW2007 is on a
tributary to Reedy Creek downstream from the
confluence of the westernmost and central streams in
the landfill. Site HBSW1506 is at Lake Hoffman near
the southern boundary of the landfill. Site HBSW2009
is on Wiberly Branch about 200 ft downstream from
Smith Lake and about 0.5 mi downstream from site
HBSW1506. Site HBSW2008 is on Wiberly Branch
about 0.2 mi north of the landfill, downstream from site
HBSW2009 (fig. 5). Site HBSW2011, on Johnson
Creek, does not receive drainage from the landfill and
was established to obtain bacterial samples
representative of background conditions. Site
HBSW2006 is on Reedy Creek tributary 2, down-
stream from the landfill and below the confluence of
streams draining the landfill. Sites HBSW2007,
HBSW?2008, and HBSW2011 were primarily sampled
for fecal coliform and fecal streptococcus bacteria.

Continuous records of streamflow have been
collected since December 1984 at site HBSW2009
and since April 1988 at site HBSW2006. Continuous
records of specific conductance and temperature were
collected from December 1984 to November 1990 at
site HBSW2009 and from April 1988 to November
1990 at HBSW2006. These data are in USGS annual
hydrologic data reports (U.S. Geological Survey,
1985-93).

Table 3. Description of surface-water monitoring sites at the Harrisburg Road landfill

[Location of sites shown in figure 5. USGS, U.S. Geological Survey; P, periodic sample collection; C, continuous discharge; S,

continuous specific conductance; T, continuous temperature]

Mecklenburg USGS Drainage
Stream or lake County identification Date area Record
site number number established (square miles) type
Unnamed tributary to Reedy HBSW7A 0212429910 Sept. 1982 0.1 P
Creek tributary 2
Unnamed tributary to Reedy HBSW7B 0212429908 July 1988 .09 P
Creek tributary 2
Lake Hoffman HBSW1506 0212429935 Aug. 1983 .06 P
Reedy Creek tributary 2 HBSW2006 0212429960 Dec. 1984 1.0 CPST
Tributary to Reedy Creek HBSW2007 0212429920 Nov. 1982 44 P
tributary 2
Wiberly Branch HBSW2008 0212429940 Nov. 1982 .50 P
Wiberly Branch HBSW2009 0212429930 Oct. 1984 39 CPST
Unnamed tributary to Reedy HBSW2010 0212429915 Sept. 1984 34 P
Creek tributary 2
Unnamed tributary to Reedy HBSW2011 0212429912 Apr. 1989 18 P

Creek tributary 2
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The ground-water quality network included 35
water-quality monitoring wells ranging in depth from
8.5 to 97 ft below land surface and 7 domestic supply
wells (Smith, 1993). Three wells (HBW2201A,
HBW2201, and HBW2301) were used for water-level
monitoring only and were not sampled during this
study. Information describing ground-water
monitoring wells is listed in table 4. Monitoring wells
HBWI17A-C, HBW1501, and HBW1502 were
installed along the southern boundary of the landfill,
upgradient from the southernmost waste-disposal cell
(fig. 5). Most of the other monitoring wells are in the
northern and western parts of the landfill and are
downgradient from waste-disposal cells. Well clusters
HBW12, 17, and 18, and wells HBW14B-D were
installed during 1987-88. Five wells, which were used
for domestic supply before landfill construction, also
were used to monitor water quality. These former
domestic supply wells include HBW433A, HBW600,
and HBW700, in the eastern part of the landfill near
Harrisburg Road; well HBWS800, in the southwestern
part of the landfill, which was used to supply water to
a landfill shop; and well HBW433, near the
northeastern corner of the landfill, which formerly was
used for domestic supply and presently is used to
supply water to the landfill office. Two offsite
domestic wells were used to monitor water quality--
well HBW743A, which is about 0.3 mi north of the
landfill, and well HBW721, which is about 0.1 mi
south of the landfill (fig. 5).

Periodic water-level measurements were made
in all wells except HBW433, HBW600, HBW700,
HBW721, HBW743A, and HBW800, which were not
accessible for measurement. Based on water-level
data, the direction of ground-water flow at the landfill
is generally northward toward Reedy Creek tributary 2
or toward streams that drain the landfill (fig. 6).
Because the elevation of the water table along Pence
Road and Harrisburg Road is higher than in the landfill,
it appears that offsite movement of ground water
occurs only along the northern and northwestern
boundaries of the landfill. Thus, ground water in
offsite areas along Pence and Harrisburg Roads should
be unaffected by leachate migration from the
Harrisburg Road landfill.

Surface-Water Quality

No data representative of background surface-
water quality were available for the Harrisburg Road
landfill study area. Selected surface-water quality data
are summarized by range and median in table 5.
Comparisons of water-quality conditions at surface-
water monitoring sites are limited because of the
different sampling frequencies and time periods during

which these sites were sampled. With the exception of
pH, iron, and manganese, most constituents in surface-
water samples did not exceed Mecklenburg County
action levels. The pH of some surface-water samples
was less than the 6.5 unit minimum designated
acceptable by the Mecklenburg County Engineering
Department (tables 2 and 6). Concentrations of iron
exceeded the 300 micrograms per liter (ug/L) action
level in all samples from surface-water monitoring sites
except HBSW1506 (Lake Hoffman). Concentrations
of manganese also exceeded the 50 pg/L action level in
most surface-water samples.

Few samples were collected at surface-water
monitoring sites for analysis of synthetic organic
compounds. No samples were collected for analysis of
synthetic organic compounds at sites HBSW2007 and
HBSW2011, and only total organic halogen
concentration was analyzed in samples from sites
HBSW7A, HBSW1506, and HBSW2010 (Smith,
1993). Synthetic organic compounds detected in
samples from surface-water sites include phenols, the
pesticides chlordane, DDT, 2,4-D, and 2,4-DP, and
total organic halogens (table 7, p. 84). Concentrations
of most synthetic organic compounds were much less
than maximum contaminant levels (MCL) (U.S.
Environ-mental Protection Agency, 1993). Because of
the large number of synthetic organic compounds
detected in samples from monitoring sites at this
landfill, synthetic organic compounds listed in table 7
have been grouped by chemical class.

Samples from site HBSW?2006, which is the
most downstream surface-water monitoring site,
generally were acceptable based on Mecklenburg
County action levels for all constituents except pH,
iron, and manganese (table 6). Water quality at site
HBSW?2006 generally appeared to be less affected by
leachate than water quality at other surface-water
monitoring sites (table 5), probably as a result of
dilution or from oxidation, precipitation, and chemical
and biological degradation processes. More than one-
fourth of the drainage area of site HBSW2006 is
outside of the landfill, whereas the drainage areas for
most of the other surface-water sites are entirely or
almost entirely within the landfill (fig. 5; table 3).

Samples from site HBSW7B generally had
larger chemical-oxygen demand, biochemical-oxygen
demand, iron, and manganese concentrations than
samples from other surface-water sites (table 5).
Arsenic, chromium, and total organic halogens
exceeded action levels in two of three samples
collected at site HBSW7B (table 6). The maximum
total organic halogen concentration in samples from
this site was 0.95 milligram per liter (mg/L).

18 Water-Quality Characteristics at Selected Landfills in Mecklenburg County, North Carolina, 1986-92



Table 4. Description of ground-water monitoring sites at the Harrisburg Road landfill

[Location of sites shown in figure 5. Well depth, casing depth, and screen openings listed in feet below land surface. USGS, U.S. Geological Survey;
PVC, polyvinyl chloride; --, no data; GAL, galvanized steel]

Mecklenburg USGS Well Casing Screen opening
County identification Date depth Diameter Depth From To
site number number instaiied (feet) Type (inches) (feet) (feet) (feet) Well use Owner
HBWE2 351335080412801  Mar. 1983 293 PVC 2 243 243 293 Monitoring ~ Mecklenburg County
HBW1 351321080414601  Sept. 1982 489 PVC 2 389 389 48.9 Monitoring ~ Mecklenburg County
HBW7 351322080415001  Sept. 1982 48.3 PVC 2 383 383 483 Monitoring ~ Mecklenburg County
HBWS 351317080414901  June 1983 23.3 PVC 2 18.3 18.3 233 Monitoring ~ Mecklenburg County
HBW9 351319080415101 May 1983 28.3 PVC 2 18.3 18.3 283 Monitoring ~ Mecklenburg County
HBWI10 351320080415501  May 1983 489 PVC 2 389 389 489 Monitoring ~ Mecklenburg County
HBWI11 351326080415501  June 1983 23.8 PVC 2 18.8 18.8 23.8 Monitoring ~ Mecklenburg County
HBW12 351330080415701  May 1983 234 PVC 2 18.4 18.4 234 Monitoring  Mecklenburg County
HBWI2A 351330080415702 Nov. 1987 16.5 PVC 2 11.5 11.5 16.5 Monitoring ~ Mecklenburg County
HBWI12B 351330080415703  Nov. 1987 113 PVC 2 6.3 6.3 113 Monitoring ~ Mecklenburg County
HBWI14 351337080415001 May 1983 224 PVC 2 17.4 17.4 224 Monitoring ~ Mecklenburg County
HBWI4A 351337080414801  Aug. 1983 235 PVC 2 18.5 18.5 23.5 Monitoring ~ Mecklenburg County
HBW14B 351337080415003  Nov. 1987 383 PVC 2 333 333 383 Monitoring ~ Mecklenburg County
HBW14C 351337080415004 Nov. 1987 299 PVC 2 249 249 29.9 Monitoring ~ Mecklenburg County
HBW14D 351337080415005 Nov. 1987 149 PVC 2 9.9 9.9 14.9 Monitoring ~ Mecklenburg County
HBWI15 351340080414901  Aug. 1983 38.6 PVC 2 28.6 28.6 38.6 Monitoring ~ Mecklenburg County
HBW16 351338080411201  Aug. 1983 445 PVC 2 34.5 34.5 44.5 Monitoring ~ Mecklenburg County
HBWI17A 351258080412701  Dec. 1987 549 PVC 2 49.9 499 54.9 Monitoring ~ Mecklenburg County
HBWI178B 351258080412702 Dec. 1987 44.7 PVC 2 39.7 39.7 44.7 Monitoring ~ Mecklenburg County
HBW17C 351258080412703  Dec. 1987 35.1 PVC 2 30.1 30.1 35.1 Monitoring ~ Mecklenburg County
HBWI18A 351339080413201 May 1988 30.1 PVC 2 25.1 25.1 30.1 Monitoring ~ Mecklenburg County
HBWI18B 351339080413202 May 1988 19.9 PVC 2 14.9 149 19.9 Monitoring ~ Mecklenburg County
HBWI9A 351340080413601 May 1988 259 PVC 2 209 20.9 25.9 Monitoring  Mecklenburg County
HBW20 351342080413401 May 1988 276 PVC 2 226 22.6 276 Monitoring ~ Mecklenburg County
HBW21 351336080421301  Sept. 1989 29.2 PVC 2 24.2 24.2 29.2 Monitoring ~ Mecklenburg County
HBW22 351331080421401  Sept. 1989 394 PVC 2 344 344 394 Monitoring ~ Mecklenburg County
HBW433 351330080410801  Unknown - - - - -- -- Domestic Mecklenburg County
HBW433A  351327080410701  Unknown - -- - - -- -- Domestic Mecklenburg County
HBW600 351258080412101  Unknown - -- - - - -- Domestic Mecklenburg County
HBW700 351317080411801  Unknown -- -- - - - -- Domestic Mecklenburg County
HBW721 351257080414101  Unknown - -- - - -- -- Domestic Private
HBW743A  351351080413701  Unknown - -- -- - - -- Domestic Private
HBWS800 351327080414601  Unknown -- - - - - -- Domestic Mecklenburg County
HBW1501 351258080412401  Aug. 1979 424 PVC 4 399 399 424 Monitoring ~ Mecklenburg County
HBW1502 351259080413001  Aug. 1979 224 PVC 4 19.9 19.9 224 Monitoring ~ Mecklenburg County
HBW1504 351307080414601 May 1980 42.7 PVC 4 377 37.7 42.7 Monitoring ~ Mecklenburg County
HBW1602 351317080414101 May 1980 38.0 PVC 4 33.0 33.0 38.0 Monitoring ~ Mecklenburg County
HBW1603 351319080411701  Aug. 1979 509 PVC 4 48.4 484 50.9 Monitoring ~ Mecklenburg County
HBW1754 351334080412901  July 1980 85 PVC 25 55 55 85 Monitoring ~ Mecklenburg County
HBW1850 351340080413501  Oct. 1976 97.0 GAL 6.25 88 No screen Monitoring ~ Mecklenburg County
HBW2100 351327080413501  Mar. 1983 59.2 PVC 2 492 49.2 59.2 Monitoring ~ Mecklenburg County
HBW2101 351331080411601  Feb. 1983 67.8 PVC 2 57.8 57.8 67.8 Monitoring ~ Mecklenburg County
HBW2101A 351331080411603 Nov. 1984 576 PVC 4 52.6 52.6 57.6 Monitoring ~ Mecklenburg County
HBW2201 351333080405501  Nov. 1985 527 PVC 4 4.7 427 52.7 Monitoring ~ Mecklenburg County
HBW2301 351327080404401  Nov. 1985 55.0 PVC 4 35.0 35.0 55.0 Monitoring ~ Mecklenburg County
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Table 5.--Summary of selected surface-water quality data for the Harrisburg Road landfill, 1986-92

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; *, value
estimated using a log-probability regression to predict values below detection limits; >, greater than; cols/100 mL, colonies per 100 milliliters;
bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L., microgram per liter]

Constituent or property HBSW7A HBSW7B HBSW1506 HBSW2006 HBSW2007 HBSW2008 HBSW2009 HBSW2010 HBSW2011

Specific Range 90-128 63-184 110-143 73-168 - 148 85-200 142-190 --
conductance Median 106 137 126 125 - -- 142 166 --
(uS/cm) Samples 4 6 2 85 0 1 87 2 0
pH, field Range 6.2-7.5 5.9-6.9 7.5-9.1 6.0-8.0 -- 7.4 6.1-7.5 6.2-7.2 -
(standard Median 6.6 6.3 - 7.3 -- -~ 6.9 6.5 -
units) Samples 4 6 2 24 0 1 22 2 0
Dissolved Range 6.1-12.2 1.0-7.6 5.56.4 6.2-12.6 - 8.2 1.1-11.7 5-104 --
oxygen Median 10.4 6.9 6.0 9.2 -- -- 8.0 7.7 --
(mg/L) Samples 3 6 2 20 0 1 20 2 0
Chemical- Range <5-10 28-86 6.0-15 <5-100 - 17 bdl-32 <5-19 --
oxygen Median 8 66 10.5 9.5* - - 14 -- --
demand (mg/L) Samples 4 3 2 22 0 1 21 2 0
Biochemical-  Range 0.2-1.5 6.1->12 08-1.4 <0.1-14 - 0.5 <0.1-10 0.5-7.9 --
oxygen Median 0.6 12 1.1 1.1* - - 1.5% 42 --
demand (mg/L) Samples 4 3 2 20 0 1 19 2 0
. Range 82 300-450 - 36-21,000  54-51,000 9-7,000 72-3,000 - <10-3,500
e o0l Median - 375 - 800 760 340 475 - 310
co Samples 1 2 0 61 32 34 14 0 38
Fecal Range -- 1,000 - 91-80,000  99-77,000  bdl-57,000 54-6,100 -- 10-2,300
streptococcus Median -- -- - 980 670 700 830 -- 360
(cols/100 mL)  Samples 0 1 0 56 31 32 14 0 35
Alkalinity, fixed Range 31-56 15-59 28-34 38-67 - - 33-77 26-67 --
endpoint (mg/L.  Median 44 51 31 56 -- -- 46 46 --
as CaCOy) Samples 4 3 2 11 0 0 10 2 0
Sulfate Range <1.0-3.8 6.9-10 5.0-6.0 2.3-7.8 - 3.8 1.2-9.6 7.4-19 --
(m /L)' Median 2.0 8.4 55 5.0 - -- 6.0 13.2 -
g Samples 4 2 2 13 0 1 12 2 0
Chloride, Range 4.4-47 5.7-15 7.9-14 3.4-12 - 45 3.2-15 8.4-10 -
dissolved Median 45 11 11 4.4 -- - 7.8 92 -
(mg/L) Samples 4 3 2 22 0 1 21 2 0
Fluoride, Range <0.20 <0.2 <0.2-0.2 bdl -- <0.1 bdl <0.2 -
total Median <0.20 <0.2 - - - -- -- -~ -
(mg/L) Samples 4 3 2 16 0 1 15 2 0
Aluminum, Range 370-8,600  2,100-14,000  260-15,000  210-4,800 -- - <100-26,000  180-1,100 --
total Median 830 3,700 - 840 -- - 900* 640 --
(ng/L) Samples 4 3 2 12 0 0 11 2 0
Arsenic, Range 10-44 12-450 <1 bdi -- <25 bdl-73 <l --
total Median 26 450 - 1.0% - - 0.4* - --
(1g/L) Samples 4 3 2 22 0 1 21 2 0
Barium, Range <100-100 <100 <100 <100-300 -- <100 <100-200 <100-100 --
total Median <100 <100 - <100 -- -- <100 <100 --
(ng/L) Samples 4 3 2 22 0 1 21 2 0
Cadmium, Range <1-1 bdl <1 bdl - <5 bdi <1-1 -
total Median -- -- -- - -- -- -- -- --
(ug/L) Samples 4 3 2 22 0 1 21 2 0
Chromium, Range 3-15 30-850 1-2 bdl-63 - <25 bdi-13 2.0-3.0 --
total Median 5 180 -- 2.0% - -- 2.0% 1.5 --
(ng/L) Samples 4 3 2 22 0 1 21 2 0
Copper, Range <50-60 70-300 <50-60 bdl-70 -- <50 bdl-130 < 130 -
total Median <50 160 - 5 - - 3.0 - -
(ug/L) Samples 4 3 2 22 0 1 21 2 0
Iron, Range 650-2,200  4,600-14,000  230-1,000  470-30,000 - 1,200 890-44,000  990-3,900 -
total Median 1,000 8,100 620 1,500 - - 3,400 2,400 --
(ng/L) Samples 4 3 2 22 0 1 21 2 0
Lead, Range 2-9 2-46 1-8 bdl-24 - <5 bdl-21 3.0-5.0 -~
total Median 3 3 4.5 2.0* - - 3.0 4.0 --
(ng/l) Samples 4 3 2 - 22 0 1 21 2 0
Manganese, Range 130-300 290-4,500 20-60 80-840 -- 140 100-3,100  1,600-4,300 -
total Median 180 1,400 40 220 - - 680 3,000 -
(ng/h Samples 4 3 2 22 0 1 21 2 0
Mercury, Range <0.20 <0.20-0.20 <0.20 bdl - <1.0 bdl-2.3 <0.2-0.2 --
total Median <0.20 0.20 <0.2 - - - 0.03 - --
(ng/L) Samples 4 3 2 22 0 1 21 2 0
Zinc, Range <50-120 50-150 <50-150 bdl-280 -- 140 bdi-210 100-220 -
total Median -- 100 - 60* - - 60 160 -
(rg/D Samples 4 3 2 22 0 1 21 2 0
Organic carbon, Range 2.0 7.8-27 3.2-49 1.1-11 - 1.8 1.5-13 2.7 --
total Median -- 17 4.1 3.1 - - 3.1 -- --
(mg/L) Samples 1 2 2 16 0 1 13 1 0
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Table 6.--Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg
County action levels in surface-water samples from the Harrisburg Road landfill, 1986-92

[--, no data; mg/L, milligram per liter; >, greater than; ug/L, microgram per liter]

Constituent or property HBSW7A HBSW7B HBSW1506 HBSW2006 HBSW2008 HBSW2009 HBSW2010
Exceedences 2 4 1 4 0 5 1
?s?én%?gj Samples 4 6 2 2% 1 2 2
units) Minimum 6.2 59 -- 6.0 -- 6.1 6.2
Maximum -- -- 9.1 -- -- -- --
Chemical- Exceedences 0 3 0 2 0 4 0
oxygen demand  Samples 4 3 2 22 1 22 2
(mg/L) Maximum -- 86 -- 100 -- 32 --
Biochemical- Exceedences 0 3 0 1 0 2 1
oxygen demand  Samples 4 3 2 20 1 19 2
(mg/L) Maximum -- >12 -- 14 -- 13 79
Arsenic, Exceedences 0 2 0 0 0 1 0
total Samples 4 3 2 22 1 21 2
(ng/L) Maximum -- 450 - -- -- 73 -
Chromium, Exceedences 0 2 0 1 0 0 0
total Samples 4 3 2 22 1 21 2
(ng/L) Maximum -- 850 -- 63 - -- --
Iron, Exceedences 4 3 1 22 1 21 2
total Samples 4 3 2 22 1 21 2
(ug/L) Maximum 2,200 14,000 1,000 30,000 1,200 44,000 3,900
Manganese, Exceedences 4 3 1 22 1 21 2
total Samples 4 3 2 22 1 21 2
(ug/L) Maximum 300 4,500 60 840 140 3,100 4,300
Mercury, Exceedences 0 0 0 0 1 0
total Samples 4 3 2 22 1 21 2
(ug/L) Maximum - - - - - 23 -
Organic carbon,  Exceedences 0 1 0 1 0 1 0
total Samples 1 2 2 16 1 13 1
(mg/L) Maximum -- 27 -- 11 -- 13 --
Organic halogens, Exceedences 0 2 0 0 0 0 0
total Samples 2 3 2 15 1 15 1
(mg/L) Maximum - 0.95 -- -- -- -- -

Samples from site HBSW7A, which is
downstream from site HBSW7B, generally had
smaller concentrations of arsenic, chromium, and
total organic halogens than samples from site
HBSW?7B (table 5). Observed differences in
arsenic, chromium, and total organic halogen
concentrations in samples from sites HBSW7A and
HBSW?7B are possibly related to attenuation
processes occurring in the stream, or to the different
time periods during which these sites were
sampled. Arsenic and chromium naturally occur in
some soils of the Piedmont. Soil erosion caused by
activities at the landfill could have contributed to
arsenic and chromium concentrations observed at
these sites. Site HBSW7A was periodically
sampled from September 1982 to July 1987,
whereas sitt HBSW7B was periodically sampled
from July 1988 to July 1989 (Smith, 1993). The

ash-disposal cell west of the stream on which sites
HBSW7A and HBSW7B are located was active from
September 1989 through 1992. The waste-disposal cell
east of this stream was active during 1986-91. Waste
disposal in this cell began in the southernmost areas
and progressed northward. Thus, sampling at site
HBSW7A ceased shortly after nearby waste-disposal
activities began.

Large densities of fecal coliform and fecal
streptococcus bacteria were present in samples from
most surface-water monitoring sites (table 5). No
bacteriological samples were collected at sites
HBSW1506 and HBSW2010 during 1986-92
(Smith, 1993). Median densities of fecal coliforms,
800 colonies per 100 milliliters (cols/100), and fecal
streptococci, 980 cols/100 mL, were largest at site
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HBSW2006. Large numbers of bacteria were present
in samples from site HBSW2009, the drainage area of
which lies entirely within the landfill. However, large
densities of bacteria also were present in samples from
site HBSW201 1, the drainage area of which lies
outside the landfill (fig. 5). Median densities of fecal
coliforms and fecal streptococci generally were much
smaller in ground water than in surface water.

The seasonal Kendall test was used to evaluate
temporal trends in selected water-quality constituents
at surface-water sites (table 8). Data from sites
HBSW7B, HBSW2007, HBSW2008, HBSW2010,
and HBSW2011 were inadequate for trend analysis.
Data from site HBSW7A indicated a decreasing trend
in biochemical-oxygen demand of -0.6 milligram per
liter per year (mg/L/yr) during 1982-87. Data from site
HBSW 1506 indicate a decreasing trend in alkalinity
(-6.1 mg/L/yr) during 1983-87. Data indicate
increasing trends in specific conductance for sites
HBSW2006 and HBSW2009 and an increasing trend
in pH for site HBSW2006 during 1984-92. These
increasing trends were small in magnitude. Specific
conductance increased at an average rate of 3
microsiemens per centimeter per year (uS/cm/yr), and
pH increased at an average rate of 0.09 units per year
(units/yr) at site HBSW2006. Similarly, specific
conductance at sitt HBSW2009 increased at an
average rate of 6 uS/cm/yr. No trends in chemical-
oxygen demand, biochemical-oxygen demand,
alkalinity, chloride, iron, or manganese were detected
for sites HBSW2006 and HBSW2009.

Ground-Water Quality

Water-quality data indicate that none of the
monitoring wells were representative of background
conditions in the regolith. Water samples from onsite
wells along the southern boundary of the landfill,
which are upgradient from waste-disposal cells, had
larger chemical-oxygen demands and concentrations
of synthetic organic compounds than most of the wells
downgradient from waste-disposal cells (table 9,

p. 87).

Samples from offsite domestic supply wells,
HBW721 and HBW743A, appear to be representative
of water quality in the bedrock. Median values of
specific conductance (53 microsiemens per centimeter
[uS/cm]), pH (6.2 units), and alkalinity (18 mg/L) of
samples from well HBW721, which is near the
southern boundary of the landfill, and median values of
specific conductance (134 uS/cm), pH (6.6 units), and
alkalinity (60 mg/L) of samples from well HBW743A,
which is north of the landfill, are small in comparison

to corresponding values for onsite wells (table 9).
Concentrations of iron and manganese in samples from
wells HBW721 and HBW743A also are small in
comparison to corresponding values in samples from
onsite wells and probably are typical of natural ground-
water quality in bedrock near the Harrisburg Road
landfill.

Natural water-quality conditions probably
contributed to the low pH of ground-water samples.
The pH of most samples was less than the minimum
action level of 6.5 units (tables 2 and 10). Iron and
manganese exceeded action levels in almost all
samples from monitoring wells in the regolith.
Exceedences of action levels for chemical-oxygen
demand, biochemical-oxygen demand, arsenic,
chromium, and total organic carbon were common in
samples from some of the onsite monitoring wells
(table 10, p. 94). Action levels for arsenic (50 pg/L)
and chromium (50 pg/L) were most commonly
exceeded in samples from wells HBW12B, HBW 14D,
HBWI18B, and HBW19A. Mercury concentrations
exceeded action levels in some samples from wells
HBWI14B, HBW18A, and HBW22. Total organic
halogen concentrations exceeded action levels in some
samples from wells HBW17C and HBW1501
(table 10).

Concentrations of inorganic constituents and
values of physical and chemical properties indicate that
water from well HBW18B has been affected by
leachate to a greater extent than water from other wells.
Well HBW18B is in the northern part of the landfill and
is downgradient from a waste-disposal cell that was
active during 1986-87. Samples were collected from
this well during 1988-92. Median values of specific
conductance (398 uS/cm), chemical-oxygen demand
(34 mg/L), alkalinity (229 mg/L), aluminum
(59,000 pg/L), copper (1,200 pg/L), iron
(77,000 pg/L), and manganese (1,000 pg/L) were
larger in samples from well HBW18B than
corresponding median values of samples from other
monitoring wells, including well HBW18A, which is
adjacent to well HBW18B. The larger concentrations
of indicator constituents in water from well HBW18B
(screened interval 14.9 to 19.9 ft below land surface)
than in water from well HBW18A (screened interval
25.1t0 30.1 ft below land surface) infficate leachate has
primarily affected shallow ground water in this area.
Wells HBW18A and HBW 18B are about 200 ft east of
Wiberly Branch (fig. 5). The greater permeability of
shallow soils than of the deeper saprolite (fig. 3) near
well cluster 18 also could have contributed to
differences in values of indicator constituents and
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Table 8. Summary of seasonal Kendall trend test results for selected surface-water quality
data from the Harrisburg Road landfill, 1979-92

[Ong' results significant at a sﬁarobability level of 0.10 are shown. p, probability level; *, trend tests were made but
trends were not significant; (();e, trend slope expressed in units per year; --, data inadu}uate for analysis; uS/cm,
microsiemens per centimeter; % median, slope expressed as a percentage of the seasonal median; n, number
observations; Record, period of record; mg/L, milligram per liter; pg/L, microgram per liter]

Constituent or property HBSW7A HBSW1506 HBSW2006 HBSW2009
Specific p * * 0.074 0.027
conductance  Slope -- -- 3.0 6.0
(uS/cm) % median -- -- 24 43

n 18 6 28 117

Record 1982-87 1983-87 1984-92 1984-92
pH, field p * * 0.016 *
(standard units) Slope -- -- 0.09 --

n 16 6 28 --

Record 1982-87 1983-87 1984-92 1984-92
Chemical- p * -- * *
oxygen Slope -- -- -- -
demand % median -- -- -- --
(mg/L) n 14 5 26 26

Record 1982-87 1983-87 1984-92 1984-92
Biochemical- p 0.035 -- * *
oxygen Slope -0.6 -- -- --
demand % median -62 -- -- -
(mg/L.) n 14 5 24 24

Record 1982-87 1983-87 1984-92 1984-92
Alkalinity, total p * 0.086 * *
(mg/L as Slope -- -6.1 -- --
CaCOs) % median -- -17.8 -- --

n 16 6 14 13

Record 1982-87 1983-87 1984-90 1985-90
Chloride, p * - * *
dissolved Slope -- -- -- --
(mg/L) % median -- -- -- --

n 16 5 26 26

Record 1982-87 1983-87 1984-92 1984-90
Iron, total p * -- * *
(Lg/L) Slope - - - -

% median -- -- -- --

n 16 5 26 26

Record 1983-87 1983-87 1984-92 1985-93
Manganese, p * - * *
total Slope -- -- -- --
(ng/L) % median -- -- -- --

n 16 5 28 28

Record 1983-87 1983-87 1984-92 1985-92
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properties in samples from wells HBW18A and
HBW18B. Itis also possible that little downward
movement of leachate occurs in this area of the landfiil
because of ground-water discharge into Wiberly
Branch (fig. 6). The elevation of Wiberly Branch in the
vicinity of wells HBW18A and HBW18B is about
680 ft above sea level, whereas the elevation of land
surface at wells HBW18A and HBW18B is about
709 ft (table 4). Thus, the elevation of Wiberly Branch
is about the same as the elevation of the lower part of
the screened interval in well HBW18A.

Median concentrations of aluminum were larger
for samples from wells HBW12, HBW12A, and
HBW 12B than for samples from any other wells except
HBW14D and HBW18B (table 9). The shallowest
well in cluster 12, HBW12B (11.3 ft), had the largest
median aluminum concentration (42,000 ng/L),
whereas the deepest well in cluster 12, HBW12
(23.4 ft), had the smallest median aluminum
concentration (10,000 pg/L). A similar pattern
occurred among the wells in this cluster with respect to
iron; well HBW12B had the largest median concentra-
tion (18,000 pg/L), and well HBW 12 had the smallest
median concentration (4,000 pug/L). A similar
distribution of aluminum and iron with respect to well
depth occurred in samples from cluster 14 (wells
HBWI14B, HBW14C, and HBW14D) and cluster 18
(wells HBW18A and HBW18B). The relative
distribution of aluminum and iron with respect to well
depth could be related to natural processes as well as to
movement of leachate. Distribution of manganese with
respect to well depth did not follow the same pattern as
aluminum and iron. Generally, the well of
intermediate depth had the largest median manganese
concentration. Suspended clay particles could have
contributed to the large aluminum, iron, and
manganese concentrations observed in ground water.

Samples for analysis of synthetic organic
compounds were not collected at all ground-water
monitoring sites (Smith, 1993). Samples were
collected for pesticide analysis more commonly than
for analysis of other classes of synthetic organic
compounds. Data indicate the presence of numerous
synthetic organic compounds in ground water
throughout the landfill (table 11, p. 98); however, most
of these compounds were present in very small
concentrations. The most commonly detected
pesticide was the herbicide 2,4-D. Other pesticides
detected in ground-water samples from the Harrisburg
Road landfill include aldrin, chlordane, DDT, dieldrin,

endosulfan, heptachlor, heptachlor epoxide, lindane,
perthane, 2,4-DP, 2,4,5-T, and silvex.

Wastes buried in the landfill are a possible
source of pesticides in these water samples. Use of
aldrin (U.S. Environmental Protection Agency, 1985;
Sine, 1991); chlordane (Kutz and others, 1991, p. 43);
DDT (Kutz and others, 1991); dieldrin (Sine, 1991);
heptachlor (U.S. Environmental Protection Agency,
1987); and lindane (U.S. Environmental Protection
Agency, 1985) has been restricted or discontinued in
the United States. Thus, it is unlikely that present day
applications of these pesticides at or near the landfill
contributed to the presence of these pesticides in
ground water. Chlordane was detected in a water
sample from offsite well HBW721. Because well
HBW721 is upgradient from the landfill, it is unlikely
that the landfill is the source of the chlordane.
Chlordane is considered to have limited mobility in
aqueous systems (Smith and others, 1988) because of
its low aqueous solubility, low vapor pressure, and
tendency to adsorb to soils or sediment (Lucius and
others, 1992). These characteristics indicate a nearby
source of chlordane in water from this well. Residues
from termite control applications at structures near this
well are a possible source of the chlordane detected in
water samples from well HBW721.

Synthetic organic compounds other than
pesticides were detected in samples from several
monitoring wells (table 11). Generally, concentrations
of these compounds were less than MCL's (U.S.
Environmental Protection Agency, 1993); however,
MCL's for some synthetic organic compounds were
exceeded in samples from wells HBW17C, HBW18A,
HBW21, and HBW1501. The MCL for vinyl chloride
(2 ng/L) was exceeded in samples from well HBW17C
(maximum concentration 5.9 pg/l.). The MCL for
1,2-dichloroethane (5 pg/l.) was exceeded in a
sample from well HBW1501 (57 pg/L). Samples
from wells HBW18A and HBW21 contained
1,1,1-trichloroethane at a concentration of 5 pug/L.

A sample from well HBW1501 also contained
concentrations of 1,1,2-trichloroethane (6.5 pg/L),
trichloroethylene (74 pg/L), tetrachloroethylene

(130 pg/L), 1,2-dichloropropane (9.6 ng/L), and
benzene (31 pg/L) in excess of MCL's. Most of the
synthetic organic compounds which exceeded MCL's
are solvents (Verschueren, 1983).

Sources of synthetic organic compounds
detected in ground-water samples cannot be directly
determined with available data. However, based on
ground-water levels (fig. 6) and the well location
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relative to waste-disposal cells, the likelihood that the
landfill is the source of these compounds can be
estimated. For example, the 1,1,1-trichloroethane
detected at a concentration of 5 pug/L in a sample from
well HBW21 does not appear to be derived from
landfill wastes because the only waste-disposal area
upgradient from well HBW21 is a lined ash-disposal
pit (figs. 5 and 6). Because 1,1,1-trichloroethane is
removed by heating, it should not be present in
incinerator ash.

Synthetic organic compounds detected in
samples from HBW18A probably were derived from
landfill wastes. Many of the synthetic organic
compounds detected in samples from well HBW18A
also were detected in samples from adjacent well,
HBWI18B. The detection of many of the same
compounds in water from wells HBW18A and
HBW18B suggests a common source of these
compounds. Because these wells were sampled at
different times, differences between concentrations of
synthetic organic compounds in samples from wells
HBW18A and HBW18B do not necessarily indicate
relative distribution of these compounds with respect to
well depth.

The presence of many of the same synthetic
organic compounds in samples from wells HBW17C
and HBW1501 suggests a common source of these
compounds. No data for volatile and semivolatile
organic compounds were available for wells
HBW17A, HBW17B, HBW600, and HBW 1502,
which are near wells HBW17C and HBW 1501 (Smith,
1993). Wells HBW17C and HBW 1501 are upgradient
from waste-disposal cells (fig. 5), and the direction of
ground-water movement indicated by water-level
elevations (fig. 6) indicates that water from waste-
disposal cells does not flow toward these wells.
However, upgradient movement of compounds less
dense than water can occur as a result of density
gradients and water-level fluctuations (Mackay and
others, 1985). The large total organic halogen
concentrations in samples from well HBSW7B
possibly were derived from the same source as the
synthetic organic compounds detected in samples from
wells HBW17C and HBW1501.

Several volatile and semivolatile organic
compounds were detected in samples from offsite
domestic well HBW743A, about 0.3 mi north of the
landfill. Chloroform and 1,1-dichloroethane were
detected in all five of the samples collected from this
well for analysis of synthetic organic compounds.
Tetrachloroethylene, toluene, and phenols also were
detected in samples from well HBW743A.
Concentrations of synthetic organic compounds in

samples from well HBW743A were much less than
MCL's. Although the landfill is a possible source of
these compounds, water-level elevations (fig. 6) and
typical ground-water flow paths (fig. 4) indicate it is
more likely that leachate would discharge into Reedy
Creek tributary 2 than flow beneath the stream. Thus,
it is unlikely that leachate has affected water quality at
well HBW743A, which is on the opposite side of
Reedy Creek tributary 2 from the landfill.

Samples from several monitoring wells
indicated statistically significant trends in ground-
water quality (table 12, p. 102). Samples from well
HBW?7 indicate decreasing trends in specific
conductance (-18.9 uS/cm/yr) and alkalinity
(-12.6 mg/L/yr) from 1982 to 1986. Well HBW7 is
downgradient from two waste-disposal cells that were
active from 1978 to 1982 and from 1986 to 1991,
respectively. Decreasing trends observed for well
HBW?7 probably are related to changes in the chemical
quality of leachate from the older waste-disposal cell in
the southern part of the landfill (fig. 5) and indicate a
general improvement in water-quality conditions at
this site prior to the time the adjacent waste-disposal
cells were activated.

Wells for which data indicated only one water-
quality trend include HBW 10 (specific conductance
increased 2 uS/cm/yr), HBW12A (biochemical-
oxygen demand decreased 1.4 mg/L/yr), HBW17C
(pH decreased 0.10 units/yr), HBW18B (specific
conductance increased 40 uS/cm/yr), HBW20
(manganese decreased 55 micrograms per liter per year
[ug/L/yr]), HBW21(pH increased 0.08 units/yr), and
HBW721 (biochemical-oxygen demand decreased
0.06 mg/L/yr). The similar increasing trends in
specific conductance indicated by samples from
adjacent wells HBW18B (40 uS/cm/yr) and HBW18A
(42.8 uS/cm/yr) indicate increased effects of leachate
since 1988. The large rates of increase in specific
conductance for wells HBW18A and HBW 18B are
consistent with data for other constituents in water
samples from these wells that also indicate increased
effects of leachate. Causes of trends at sites for which
atrend in only one constituent occurred cannot be fully
assessed.

Multiple trends were detected for several wells.
Samples from well HBW12B indicate increasing
trends in pH (0.12 units/yr) and chemical-oxygen
demand (1.1 mg/L/yr), and a decreasing trend in
manganese concentration (-320 pg/L/yr). The relation
of these trends to changes in leachate quality at the
landfill is uncertain. Although the decreasing trend in
manganese concentration indicates a decrease in the
effect of leachate, the increasing trend in chemical-
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oxygen demand indicates an increase in the effect of
leachate. Well HBW12B is in the northwestern part of
the landfill, adjacent to the western stream. Because
ground water at the Harrisburg Road landfill
discharges to streams (fig. 6), ground water at well
HBW 12B could have been affected by leachate from
more than one waste-disposal cell.

Samples from well HBW22 indicated an
increasing trend in specific conductance (5 pS/cm/yr)
and a decreasing trend in manganese concentration
(-10 pg/L/yr). Like well HBW12B, samples from well
HBW?22 indicated changes in water quality
inconsistent with typical changes in leachate quality.
Unlike well HBW12B, well HBW22 is in a part of the
landfill that should be relatively unaffected by the
landfill (fig. 5). Also, the magnitude of trends
observed for this well were small and could reflect
changes in analytical techniques.

Samples from well HBW 1603, which is in the
east-central part of the landfill, indicate increasing
trends in specific conductance (25 puS/cm/yr) and
alkalinity (10.8 mg/L/yr). These trends indicate that
the effects of leachate at well HBW 1603 increased
during 1982-88. Other statistically significant trends
include increases in specific conductance
(1.0 uS/cm/yr) and pH (0.11 units/yr) for the offsite
domestic well HBW743A during 1983-92. Causes of
trends detected in samples from well HBW743A
cannot be determined.

Changes in Water-Level Fluctuations in
Response to Landfilling

Three wells were installed at the Harrisburg
Road landfill to monitor changes in ground-water
levels caused by landfill activities. Wells HBW2101A
and HBW2201 were installed in proposed waste-
disposal cells. Casings of these wells were extended as
wastes were placed in these cells. Well HBW2301 was
installed in the northeastern corner of the landfill, in an
area undisturbed by landfill activities. The hydro-
graphs for wells HBW2101A and HBW2201 reflect
the effects of landfill activities on ground-water levels
in waste-disposal areas (fig. 7). The hydrograph for
HBW2301 reflects ground-water level conditions in an
undisturbed part of the landfill.

Well HBW2101A was constructed at the
perimeter of a proposed landfill cell on November 1,
1984, and collection of hourly water-level records
began on the same date. This well was drilled in
saprolite derived from metamorphosed quartz diorite,
and was installed to a depth of 32.2 ft below the
original land surface. As landfill operations
progressed, the elevation of land surface at well
HBW2101A increased by approximately 25 ft, thereby

increasing well depth and depth to water surface with
respect to land-surface elevation. This increase in
land-surface elevation did not result in significant
changes in the elevation of the water table. However,
changes in the responsiveness of the water table to
infiltration of precipitation were evident. As shown in
figure 7, the ground-water level at well HBW2101A
was more responsive to recharge from precipitation
events during the well’s initial period of operation than
during later periods. Although land-surface elevation
increased by approximately 25 ft as wastes were placed
in the disposal cell, there was little change in ground-
water levels or responsiveness to recharge until after
mid-1988.

During initial development of the waste-
disposal cell adjacent to well HBW2101A, native soils
were excavated east of well HBW2101A. When
excavation for the adjacent cell was completed, land-
surface elevation at well HBW2101A remained
unchanged. However, approximately 15 ft east of well
HBW2101A, there was a 25 to 35 ft vertical drop from
land surface to the bottom of the newly excavated
landfill cell. As a result of the excavation, the rate of
ground-water recharge was much faster than when
natural soil layers were in place.

Rapid response to precipitation can be seen in
the hydrograph for well HBW2101A beginning in July
or August of 1988 (fig. 7). A rapid increase in water-
level elevation occurred in early 1989 in response to
the large-scale removal of overlying soils. By October
of 1989, after several layers of waste and soil had been
deposited in the cell, responsiveness to precipitation
decreased and fluctuations in ground-water levels
became much more gradual. After completion of the
part of the waste-disposal cell near well HBW2101A,
water-level fluctuations became seasonally cyclic,
exhibiting smoothly undulating seasonal patterns in the
hydrograph (fig. 7).

Well HBW2201 was installed at the edge of a
proposed landfill cell. This well was constructed on
November 26, 1985, and collection of hourly water-
level records began on December 18, 1985. Well
HBW2201 was originally drilled to a depth of 32 ft
below land surface in saprolite derived from
metamorphosed quartz diorite.

As landfill operations continued, the waste-
disposal cell was enlarged and eventually surrounded
well HBW2201. As the waste-disposal cell was
developed, land-surface elevation at the well increased
by approximately 20 ft, thereby increasing the well
depth and depth to water surface with respect to land
surface. This increase in land-surface elevation did not
cause significant changes in water-table elevation;
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however, the responsiveness of the water table to
infiltration of precipitation decreased. As shown in
figure 7, ground-water level fluctuations at well
HBW2201 responded to changes in thickness of the
overlying soil materials. Prior to landfilling activities
near well HBW2201, infiltration of precipitation
produced rapid, distinct rises in ground-water levels.
Beginning in early 1987 and continuing through mid-
1988, the hydrograph shows a period of transition.
During this transition period, landfill activities
progressed, and ground-water levels became less
responsive to precipitation. As landfill activities
continued and land-surface elevation increased, the
infiltration rates of precipitation decreased and ground-
water fluctuations became much more subdued and
gradual. As the waste-disposal cells near well
HBW?2201 were completed, ground-water level
fluctuations continued to be gradual and cyclic,
exhibiting smoothly undulating seasonal changes.

Well HBW2301 was installed in an undisturbed
area in the northeastern corner of the Harrisburg Road
landfill (fig. 5) on November 27, 1985, and collection
of water-level records began on January 14, 1986. The
well was drilled to a depth of 55 ft below land surface
in saprolite derived from metamorphosed quartz
diorite. Land-surface elevation at well HBW2301 has
not changed. The water-level hydrograph for well
HBW2301 shows fluctuations of ground-water levels
in an area unaffected by landfill activities. Soils in the
vicinity of well HBW2301 have not been disturbed by
activities at the landfill. The water-level hydrograph
for well HBW2301 indicates a very responsive water
table (fig. 7). Infiltration of precipitation through
undisturbed soil produces fairly rapid changes in
ground-water levels. The seasonal variations at this
site are greater than those from either of the other two
water-level monitoring wells at the Harrisburg Road
landfill. The range in water levels in well HBW2301
during 1986-92 was approximately 10 ft, whereas the
ranges in water levels in wells HBW2101A and
HBW2201 were 6 and 7 ft, respectively. Well
HBW2301 serves as a background site representative
of natural conditions for comparison with nearby wells.

Conclusions

The Harrisburg Road landfill has not had a large
effect on surface-water quality downstream from the
landfill as indicated by water-quality data for site
HBSW2006 on Reedy Creek tributary 2. Except for
pH and iron, most constituents and properties of
samples from site HBSW2006 were acceptable based
on Mecklenburg County action levels. Low pH and
large iron concentrations probably are natural
characteristics of surface water in this part of
Mecklenburg County. Although the effects of leachate

on water quality are evident in streams originating in
the landfill, dilution and various attenuation processes
such as adsorption and biodegradation appear to have
contributed to improvement of the surface-water
quality by the time water reaches Reedy Creek
tributary 2 (site HBSW2006). Because much of the
waste-disposal activity at the Harrisburg Road landfill
is recent and the rates of leachate movement through
saprolite are slow, the maximum effects of leachate at
site HBSW2006 possibly will not occur for several
years.

Few synthetic organic compounds were detected
in samples collected at surface-water monitoring sites.
The most commonly detected types of synthetic
organic compounds were total organic halogens and
pesticides, concentrations of which generally were less
than action levels and MCL's. However, the action
level for total organic halogens was exceeded in
samples from site HBSW7B. Landfill wastes do not
appear to be the source of the large total organic
halogen concentrations in samples from site HBSW7B.
The source and identity of the compounds contributing
to the large total organic halogen concentrations
detected in samples from site HBSW7B are not known.

Trends in surface-water quality were detected
for several monitoring sites. However, because of the
numerous waste-disposal activities that occurred at
various times during the study period, causes of most
surface-water quality trends could not be determined.

Except for pH, iron, and manganese,
constituents and properties of samples from most
monitoring wells generally were acceptable based on
Mecklenburg County action levels. Concentrations of
arsenic and chromium in samples from the
northwestern part of the landfill commonly exceeded
Mecklenburg County action levels. Water-quality data
indicate that well HBW 18B in the north-central part of
the landfill was the well most affected by leachate
during 1986-92. Chemical-oxygen dem ~nd,
biochemical-oxygen demand, arsenic, chromium,
copper, iron, manganese, and total organic carbon
concentrations in samples from well HBW18B
commonly exceeded Mecklenburg County action
levels.

Synthetic organic compounds were detected in
samples from wells throughout the landfill. Small
concentrations of several pesticides, including
chlordane, DDT, 2,4-D, 2,4-DP, and 2,4,5-T, were
detected in samples from several wells. Concentrations
of pesticides in ground-water samples were much less
than MCL's. Concentrations of several compounds,
particularly chlorinated organic compounds, exceeded
MCL’s in samples from wells HBW17C, HBW18A,
HBW?21, and HBW1501. Several chlorinated organic
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compounds also were consistently detected at small
concentrations in samples from well HBW743A, an
offsite domestic well. Sources of these compounds are
not known. However, based on well locations and
ground-water flow paths, landfill wastes are a probable
source of these compounds in ground water at
HBWI18A. Landfill wastes do not appear to be the
source of synthetic organic compounds in ground water
from wells HBW17C, HBW21, HBW1501, and
HBW743A. Because of the proximity of well
HBW17C to well HBW1501, it is likely that synthetic
organic compounds in ground water at these sites are
derived from a common source.

Trends in ground-water quality differ in
magnitude and direction. Because of the various
waste-disposal activities and the different time periods
during which waste-disposal cells were active,
evaluation of trends in ground-water quality is difficult.
Data from well HBW7 indicate decreasing trends in
specific conductance and alkalinity and indicate that
effects of leachate decreased at this site from 1982 to
1986. However, because sampling at this site was
discontinued in 1986, effects of two waste-disposal
cells that were established adjacent to this well in 1986
are not known. Increasing trends in specific
conductance and alkalinity for well HBW 1603
generally indicate increased effects of leachate. The
increasing trends in specific conductance for wells
HBW18A and HBW18B indicate that effects of
leachate have increased at these wells since 1988. An
increasing trend in specific conductance for well
HBW 14D also indicates that effects of leachate have
increased in the vicinity of this well, however, water-
quality trends for most of the wells do not clearly
indicate increasing or decreasing effects of leachate.

Water levels were continuously monitored at
three wells. Changes in water-level fluctuations
associated with waste-disposal operations occurred in
the two wells, which were in waste-disposal cells.
Although the land-surface elevations at these wells
increased as waste disposal proceeded, there were no
significant changes in water-level elevations.
However, hydrographs for these wells indicate that
responsiveness of the water table to precipitation
decreased as disposal of wastes near these sites
continued.

Holbrooks Road Landfill

The Holbrooks Road landfill in north-central
Mecklenburg County is about 5 mi north of the
Charlotte city limit (fig. 1). The landfill covers about
65 acres and lies within the Clarke Creek Basin (fig. 8).
An intermittent stream that flows into the South Prong
of Clarke Creek bisects the landfill. A natural gas
pipeline is buried beneath this stream. Surface

drainage in the southeastern part of the landfill flows
eastward into a tributary of the South Prong of Clarke
Creek. Land-surface elevations at the landfill range
from about 660 ft above sea level along the north-
eastern boundary adjacent to the South Prong of Clarke
Creek, to nearly 780 ft in the southern part of the
landfill. Elevation of land surface at Holbrooks Road,
which forms the southwestern boundary of the landfill,
is about 750 ft above sea level. Several residences are
located south and west of the landfill; however, the
area surrounding the landfill is primarily woodland.

Limited information regarding depth to bedrock
was available for this site. No bedrock outcrops were
observed in the vicinity of the Holbrooks Road landfill.
According to the driller's log for well HRW3, which
was constructed as a supply well for the landfill office,
bedrock occurs at a depth of 55 ft (elevation of 685 ft
above sea level at this site). This area is underlain by
metamorphosed quartz diorite, diorite, and tonalite
(Goldsmith and others, 1982). Saprolite in some parts
of the Holbrooks Road study area contains granular
quartz in a tan clay and silt matrix and probably was
derived from porphyritic quartz diorite or granite
(Cardinell and others, 1989). This type of saprolite
differs from the fine-grained reddish silt and clay
saprolite that occurs throughout most of Mecklenburg
County, and because of its coarser texture, it probably
has a greater hydraulic conductivity than the more
common type of saprolite.

The Holbrooks Road sanitary landfill opened in
1968 and closed in 1986. Municipal wastes were
deposited in two unlined waste-disposal cells, one on
each side of the intermittent stream (fig. 8). The
western cell is the older disposal area and was used for
waste disposal during 1968-81. The eastern cell was
used for waste disposal during 1981-86. Both waste-
disposal cells are above the water table. Excavation
and fill techniques were used for disposal of wastes at
this site. A final cover of sandy-clay loam was placed
over each landfill cell. The western part of this site has
been converted to a recreational area for flying model
aircraft.

The USGS began monitoring water quality at
the Holbrooks Road landfill in February 1983 (Smith,
1993). The monitoring network included two surface-
water sites and six ground-water sites. Information
about these sites is listed in tables 13 and 14. Surface-
water sites are on the South Prong of Clarke Creek: site
HRSW1 is downstream from the landfill and site
HRSW?2 is upstream from the landfill (fig. 8). The
landfill represents about 6 percent of the drainage area
upstream from surface-water monitoring site HRSW1
and about 32 percent of the drainage area between sites
HRSW2 and HRSW1 (table 13). Ground-water sites
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Surface-Water Quality

Water samples from the tributaries generally
indicated greater effects of leachate than samples from
Sugar Creek. Water samples from the tributary which
drains the northwestern part of the landfill (site
YRSWS) generally were less affected by leachate than
water samples from sites YRSW9 and YRSWOA,
which are on the tributary that drains the southeastern
part of the landfill. The median specific conductance
for site YRSW8 was 145 pS/cm compared to median
specific conductance of 240 pS/cm for site YRSW9A
and 345 uS/cm for site YRSW9 (table 33). Median
values for alkalinity, chloride, and manganese were
more than two times larger for sites YRSW9 and
YRSWO9A than for site YRSWS (table 33). Much of
the drainage area of site YRSWS is outside the landfill.
Site YRSW9 is about 0.7 mi downstream from site
YRSWO9A and receives drainage from the oldest part of
the landfill (fig. 15). Specific conductance and
concentrations of constituents indicative of leachate
generally were larger in samples from the downstream
site, YRSWO, than in samples from the upstream site,
YRSWO9A (Smith, 1993). Median values for chemical-
oxygen demand, biochemical-oxygen demand, and
chloride were 2.4, 2.2, and 4 times larger for sites
YRSWO than YRSWO9A (table 33). Median
concentrations of iron and manganese also were larger
for site YRSW9 (3,600 pg/L and 1,100 pg/L,
respectively) than for sitt YRSWO9A (1,400 pg/L and
750 ng/L, respectively) (table 33).

Differences in the effects of leachate on water
quality in the tributaries are also indicated by the
number of exceedences of Mecklenburg County action
levels (table 34). The pH of surface-water samples
from sites YRSW8, YRSW9, and YRSW9A
commonly was less than the designated range of 6.5 to
8.5 units (tables 2 and 34). Action levels for iron and
manganese were exceeded in all samples from these
tributaries. No other constituents in water samples
from sites YRSWE8 and YRSWO9A exceeded action
levels; however, action levels for specific conductance,
biochemical-oxygen demand, chloride, and total
organic halogens were exceeded in samples from site
YRSWO (table 34).

Few samples were collected from the tributary
sites for analysis of synthetic organic compounds
(Smith, 1993). Pesticides and total organic halogens
were the only groups of synthetic organic compounds
for which samples were collected at all tributaries
(table 35). The herbicides 2,4-D and 2,4-DP were
detected in samples from all tributary sites. The

maximum detected herbicide concentration was

0.30 pg/L of 2,4-D at site YRSWO9A (table 35), which
is more than 200 times less than the MCL of 70 ug/L
(U.S. Environmental Protection Agency, 1993) for
this compound. Herbicide applications upstream from
the landfill or associated with recreational areas of the
landfill are possible sources of these compounds.
Total organic halogens were detected in almost all
samples from sites YRSWS8, YRSW9, and YRSW9A
(table 35). No synthetic organic compounds were
detected in samples collected at site YRSW9A in
November 1992 even though several synthetic organic
compounds were detected in samples collected from
nearby wells (YRW11A, YRW11B, and YRW11C)
the same day (Smith, 1993).

Comparison of surface-water samples from
sites YRSW21 and YRSW21A (upstream from the
landfill) with samples from site YRSW41
(downstream from the landfill) indicate little effect of
the landfill on the chemical quality of Sugar Creek.
Limited data are available for site YRSW21, which is
located about 1 mi upstream from site YRSW21A.
Median concentrations of most constituents are
similar for sites YRSW21A and YRSW41 (table 33).
However, median concentrations of iron (1,200 pg/L)
and manganese (280 pg/L) for sitt YRSW41 are
somewhat larger than median concentrations of iron
(990 pg/L) and manganese (200 pg/L) at site
YRSW21A, and possibly indicate effects of the
landfill (table 33). However, results of paired T-tests
indicated the differences in iron and manganese
concentrations were not statistically significant
(p=0.10). Thus, effects of the landfill on water quality
of Sugar Creek are not apparent.

The chemical quality of water from Sugar
Creek (sites YRSW21A and YRSW41) differed
from that of the tributaries (sites YRSW8, YRSWO9,
and YRSW9A). Median values of specific
conductance, pH, chemical-oxygen demand,
biochemical-oxygen demand, sulfate, fluoride,
arsenic, lead, zinc, and total organic carbon generally
were larger for the Sugar Creek sites than for the
tributaries (table 33). However, median
concentrations of iron and manganese were 3 to 4
times larger for sites YRSW8 and YRSW9 than for
sites YRSW21A and YRSW41. Exceedences of
action levels for iron and manganese in samples from
sites on Sugar Creek were similar to those for sites on
the tributaries (table 34). Concentrations of iron and
manganese exceeded action levels in almost all
samples from Sugar Creek (sites YRSW21,
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Table 33. Summary of selected surface-water quality data for the York Road landfill, 1986-92

[uS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; bdl, value below the least sensitive analytical
detection limit where multiple detection levels were used; --, no data or insufficient data for computation of median; *, value
calculated using a log-probability regression to estimate values below detection limits; cols/100 mL, colonies per 100 milliliters;
pg/L, microgram per liter]

Constituent or property YRSW8 YRSW9 YRSW9A YRSW21 YRSW21A YRSW41
Specific Range 99-250 210-1,730 91-340 286-360 260-750 260-550
conductance Median 145 345 240 294 463 420
(uS/cm) Samples 13 17 15 3 16 19
pH, field Range 6.1-6.9 5.8-75 6.3-7.6 7.1-7.7 6.5-7.5 6.3-74
(standard Median 6.4 6.8 6.6 7.2 7.0 7.1
units) Samples 13 17 15 3 16 19
Dissolved Range 4.1-10.4 09-12.2 3.3-104 7.6-11.3 5.7-11.0 5.3-104
oxygen Median 74 9.0 7.9 79 93 7.8
(mg/L) Samples 12 16 14 3 15 18
Chemical- Range <5-19 <5-100 bdl-21 <5 23-60 bdl-52
oxygen demand Median 9.0 17 7 -- 32 30*
(mg/L) Samples 7 10 8 1 10 12
Biochemical- Range 0.7-2.8 1.3-10 0.3-1.7 2.6 1.3-19 1.7-18
oxygen Median 0.9 1.8 0.8 -- 7.0 8.3
demand (mg/L) Samples 7 10 8 1 10 12
Fecal Range 10 -- 63,000 -- 260 420-3,700
coliform Median -- -- - -- -- 1,400
(cols/100 mL) Samples 1 0 1 0 1 3
Fecal Range 9 -- <10 -- <10 45-1,100
streptococcus Median -- - -- -- -- 570
(cols/100 mL) Samples 1 0 1 0 1 2
Alkalinity, Range 23-67 75-361 23-121 69-98 33-131 39-121
field (mg/L Median 46 98 80 85 81 72
as CaCO3) Samples 8 13 8 3 12 15
Sulfate Range 3.5-13 9.3-16 3.8-12 20 22-32 20-44
(mg/L) Median 6.8 9.8 53 -- 28 26

Samples 5 9 4 1 7 8
Chloride, Range 42-19 1.3-440 0.5-11 23 19-110 19-73
dissolved Median 6.2 36 9 -- 38 34
(mg/L) Samples 7 10 8 1 10 12
Fluoride, Range <0.2-0.3 bdl-0.2 bdl 0.3 0.3-1.0 0.3-1.1
total Median <0.2 <0.2 <0.2 -- 0.6 0.6
(mg/L) Samples 6 9 7 1 9 11
Aluminum, Range 570-2,100 160-1,500  <100-1,700 220 230-5,100  <100-1,500
total Median 1,400 550 260 -- 700 790*
(ug/L) Samples 6 9 5 1 9 11
Arsenic, Range <l-5 bdl-5 bdl 3 bdl-5.0 bdl-7
total Median <2 <1 <2 - 2.5% 3*
(ug/L) Samples 7 10 8 1 10 12
Barium, Range <100-400 <100-900 <100-500 <100 <100-500 <100-500
total Median <100 <100 <100 -- <100 <100
(ng/L) Samples 7 10 8 1 10 12
Cadmium, Range bdl bdl bdl 1 bdl bdl-7
total Median <l <1 <2 -- <2 <l
(ng/L) Samples 7 10 8 1 10 12
Chromium, Range bdl-18 bdl-14 bdl-25 19 bdl-21 bdl-24
total Median 3* 2% 4% -- 6* 5.5%
(ng/L) Samples 7 10 8 1 10 12
Copper, Range bdl bdl-60 bdl <50 bdl-60 <50-60
total Median <50 <50 <50 - <50 <50
(ug/L) Samples 7 10 8 1 10 12
Iron, Range 1,700-5,700  2,600-80,000 1,300-3,500 870 660-9,100  610-1,700
total Median 3,700 3,600 1,400 -- 990 1,200
(ug/L) Samples 7 10 8 1 10 12
Lead, Range bdl-8 2-36 2-6 3 2-38 bdl-69
total Median 2% 3 2.4% -- 12 13*
(ng/L) Samples 7 10 8 1 10 12
Manganese, Range 110-1,000 550-11,000  360-1,600 250 80-470 120-570
total Median 390 1,100 750 -- 200 280
(ug/L) Samples 7 10 8 1 10 12
Mercury, Range bdl <0.10-0.40 bdl <0.20 bdl-1.5 bdl-2.1
total Median bdl <0.20 <0.20 -- <0.20 bdl
(ng/L) Samples 7 10 8 1 10 12
Zinc, Range 20-110 bdi-160 bd1-100 70 70-340 40-510
total Median 80 65* <50 -- 180 140
(ng/L) Samples 7 10 8 1 10 12
Organic Range 3.1-49 2.1-7.0 1.8-4.9 -- 7.9-15 6.8-15
carbon, total Median 4.8 4.9 2.8 - 11 11
(mg/L) Samples 3 4 4 0 4 5
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Table 34. Summary of constituents and properties exceeding or outside of ranges designated by

Mecklenburg County action levels in surface-water samples from the York Road landfill 1986-92

[1S/cm, microsiemens per centimeter; --, no data; mg/L, milligram per liter; pg/L, microgram per liter]

Constituent or property YRSW8 YRSW9 YRSWSA YRSW21 YRSW21A YRSW41
Specific Exceedences 0 1 0 0 0 0
conductance Samples 13 17 15 3 16 19
(uS/cm) Maximum -- 1,720 - - -- -
pH, Exceedences 7 6 6 0 3 2
field Samples 13 17 15 1 16 19
(standard Minimum 6.1 5.8 6.3 - 6.5 6.3
units) Maximum - - -- - - -
Chemical- Exceedences 0 3 0 0 7 9
oxygen demand  Samples 7 10 8 1 10 12
(mg/L) Maximum . 100 -- - 60 52
Biochemical- Exceedences 0 2 0 0 6 7
oxygen demand  Samples 7 10 8 1 10 12
(mg/L) Maximum -- 10 - - 19 18
Chloride, Exceedences 0 1 0 0 0 0
dissolved Samples 7 10 8 1 10 12
(mg/L) Maximum -- 440 -- -- - -
Nitrate as N, Exceedences 0 0 0 0 1 1
total Samples 5 8 7 1 8 10
(mg/L) Maximum - -- -- - 16 i4
Cadmium, Exceedences 0 0 0 0 0 1
total Samples 7 10 8 1 10 12
(ug/L) Maximum - -- -- - -- 7
Iron, Exceedences 7 10 8 1 10 12
total Samples 7 10 8 1 10 12
(ug/L) Maximum 5,700 80,000 3,500 870 9,100 1,700
Lead, Exceedences 0 0 0 0 0 1
total Samples 7 10 8 1 10 12
(ug/L) Maximum - - -- - - 69
Manganese, Exceedences 7 10 8 1 9 12
total Samples 7 10 8 1 10 12
(ug/L) Maximum 1,000 11,000 1,600 250 470 570
Mercury, Exceedences 0 0 0 0 1 1
total Samples 7 10 8 | 10 12
(ug/L) Maximum -- -- - - 1.5 2.1
Organic Exceedences 0 0 0 - 2 3
carbon, total Samples 3 4 4 0 4 5
(mg/L) Maximum - -- - - 15 15
Organic Exceedences 0 1 0 - 2 3
halogens, Samples 5 7 0 S 6
total (mg/L) Maximum -- 0.11 -- -- 0.17 0.12

Table 35. Summary of synthetic organic compounds detected in surface-water samples from the

York Road landfill, 1986-92

Img/L, milligram per liter; Max. detected, maximum concentration detected; {1g/L., microgram per liter; --, not detected]

Total organic halogens (mg/L) YRSW8 YRSW9 YRSWSA YRSW21A YRSW41
Samples 5 5 7 5 6
Detections 4 5 5 5 6
Max. detected 0.03 0.11 0.02 0.17 0.12
Pesticides (ug/L) YRSW8 YRSW9 YRSW9A YRSW21A YRSW41
Perthane, Samples 1 2 2 4 4
total Detections 0 0 0 0 0
Max. detected -- -- -- -- --
2,4-D, Samples 1 2 2 4 4
total Detections 1 1 1 4 4
Max. detected 0.03 0.02 0.30 12 0.11
2,4-DP, Samples 1 2 2 4 4
total Detections 1 i 1 1 1
Max. detected 0.12 0.04 0.01 0.02 0.03
2,4,5-T, Samples 1 2 2 4 4
total Detections 0 0 0 0 1
Max. detected -- - - -- 0.01
Halogenated aliphatic compounds (ug/L.) YRSW9A YRSW21A YRSW41
Methyl Samples 2 2 2
chloride, Detections 0 0 0
total Max. detected -- - -
Chlorodibromo- Samples 2 2 2
methane, Detections 0 1 1
total Max. detected -- 0.2 0.2
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Table 35. Summary of synthetic organic compounds detected in surface-water samples from the

York Road landfill, 1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; 1g/L, microgram per liter; --, not detected]

Halogenated aliphatic compounds (ug/L)

—-Continued YRSWSA YRSW21A YRSW41

Dichlorobromo- Samples 2 2 2
methane, Detections 0 1 1
total Max. detected -- 05 04
Methylene Samples 2 2 2
chloride, Detections 0 1 0
total Max. detected -- 0.2 --
Chloroform, Samples 2 2 2
total Detections 0 2 2

Max. detected -- 1.0 0.8
Dichlorodifluoro- Samples 0 2 2
methane, Detections - 0 0
total Max. detected -- - --
Trichloroftuoro- Samples 0 2 2
methane, Detections -- 0 0
total Max. detected -- - -
Vinyl Samples 2 2 2
chloride, Detections 0 0 0
total Max. detected -- -- --
Chloroethane, Samples 2 2 2
total Detections 0 0 0

Max. detected -- - -
1,1-Dichloro- Samples 2 2 2
ethane, Detections 0 0 0
total Max. detected -- -- --
1,2-Dichloro- Samples 2 2 3
ethane, Detections 0 1 1
total Max. detected -- 0.8 0.3
1,1,1-Trichloro- Samples 2 2 2
ethane, Detections 0 0 0
total Max. detected - -- --
1,1,2,2-Tetra- Samples 2 2 2
chloroethane, Detections 0 0 0
total Max. detected -- - -
trans-1,2- Samples 0 2 2
Dichloroethylene, Detections -- 1 1
total Max. detected - 02 0.2
1,1-Dichloro- Samples 2 2 2
ethylene, Detections 0 0 0
total Max. detected -- - --
1,2-Dichloro- Samples 2 0 0
ethylene, Detections 0 - --
total Max. detected -- -- --
Trichloro- Samples 2 2 2
ethylene, Detections 0 1 1
total Max. detected - 03 0.2
Tetrachloro- Samples 2 2 2
ethylene, Detections 0 2 2
total Max. detected -- 1.0 0.9

Aromatic compounds (ug/L.) YRSWOA YRSW21A YRSW41

Benzene, Samples 2 2 2
total Detections 0 0 0

Max. detected -- - --
Toluene, Samples 2 2 2
total Detections 0 1 1

Max. detected - 1.4 0.9

Ketones and phthalates (ug/L) YRSW9 YRSWOA YRSW21A YRSW41

Methyl- Samples 0 2 2 2
isobutyl ketone, Detections - 0 0 0
total Max. detected - -- -- -
Bis(2-ethylhexyl) Samples 1 3 2 3
phthalate, Detections 0 0 0 0
total Max. detected - -- - -
Diethyl- Samples 1 3 2 3
phthalate, Detections 0 0 0 0
total Max. detected - - - -
Dibutyl Samples 1 3 2 3
phthalate, Detections 0 0 0 0
total Max. detected -- - - -
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YRSW21A, and YRSW41). Chemical-oxygen
demand, biochemical-oxygen demand, total organic
carbon, and total organic halogen concentrations in
samples from Sugar Creek commonly exceeded action
levels. Action levels for nitrate, cadmium, lead, and
mercury also were exceeded in some samples from
Sugar Creek during 1986-92 (table 34).

Many more synthetic organic compounds were
detected in water samples from Sugar Creek than from
tributaries in the landfill (table 35). In addition to total
organic halogens and the herbicides 2,4-D and 2,4-DP,
which also were detected in water samples from the
tributaries, trihalomethanes and various volatile and
semivolatile organic compounds were detected in
samples from Sugar Creek (table 35). Concentrations
of synthetic organic compounds generally were
detected at concentrations at least several times less
than the MCL. Similarities in the frequency of
detection and in the concentrations at which synthetic
organic compounds were detected in water samples
from Sugar Creek, upstream and downstream from the
Iandfill, indicate the landfill is not a significant source
of these compounds.

The seasonal Kendall test was used to evaluate
trends in water quality at surface-water sites. As noted
in table 36, concentrations of some constituents were
adjusted for streamflow for trend analysis of data from
sites YRSW21A and YRSW41. Data from other sites
were not adjusted for streamflow.

Water-table elevations (fig. 16) indicate that the
tributary on which site YRSW3S is located receives
drainage from the northernmost waste-disposal cell,
which was active during 1985-86. Water-quality data

rom site YRSW8 indicate an increasing trend in
specific conductance (7 uS/cm/yr) and a decreasing
trend in biochemical-oxygen demand (-0.1 mg/L/yr)
during 1979-91. Data from site YRSWS8 indicate no
distinct trend in specific conductance before 1985;
however, specific conductance at this site generally
increased after 1985 (Smith, 1993). The increase in
specific conductance that occurred at site YRSWS after
1985 probably was the result of increased inflow of
leachate. Changes in land use upstream from the
landfill could have contributed to the decreasing trend
in biochemical-oxygen demand detected for site
YRSWS.

Data collected from 1981 to 1992 at site
YRSWOA (Smith, 1993) indicate increasing trends in
specific conductance (7 uS/cm/yr) and chloride
(0.42 mg/L/yr). However, water-quality data from site
YRSWO9, which is about one-half mile downstream

from site YRSW9A, indicate a decreasing trend in
biochemical-oxygen demand (-0.25 mg/L/yr). No
statistically significant trends in specific conductance
and chloride concentrations were detected (table 36).
Water quality at site YRSW?9 is affected by leachate
from the older, southern waste-disposal cells as well as
from the more recently constructed northern waste-
disposal cells (figs. 15 and 16).

Statistically significant decreasing trends in
chemical-oxygen demand and ammonia concentration
were detected for sites YRSW21A and YRSW41
(table 36). The average rate of change in chemical-
oxygen demand was -2.1 mg/L/yr for site YRSW21A
from 1981 to 1991 and -4.0 mg/L/yr for site YRSW41
from 1980 to 1991. The average rate of change in
ammonia concentration was -1.2 mg/L/yr for site
YRSW21A from 1986 to 1991 and -0.75 mg/L/yr for
sitt YRSW41 from 1981 to 1990. Because trends in
chemical-oxygen demand and ammonia were similar
for sites upstream and downstream from the landfill,
these changes appear to be caused by upstream changes
in land use and are probably unrelated to the landfill.
An increasing trend in iron concentration was detected
for site YRSW41 (74 ug/L/yr); however, no
corresponding trend was detected for site YRSW21A
(table 36). Iron is considered an indicator of leachate
(Baedecker and Back, 1979; Cardinell and others,
1989), and large concentrations of iron were present in
samples from sites YRSW8 and YRSWO9, which are on
tributaries to Sugar Creek (Smith, 1993). Increased
inflow of iron from the tributaries and from ground-
water seepage into Sugar Creek may have contributed
to the increasing trend in iron concentration detected
for site YRSW41.

Ground-Water Quality

The chemical quality of ground water at the
York Road landfill varied with respect to location, well
depth, and time. No offsite wells were sampled during
1986-92. However, water samples collected in 1984
from boring YRWBSA, which is north of the landfill,
and borings YRWB10A and YRWB14, which are
along the northern and western boundaries of the
landfill, probably are representative of background
water-quality conditions. Values of selected
constituents and properties of samples from borings
YRWBS5A, YRWBI10A, and YRWB14 ranged from
<50 to 88 pnS/cm for specific conductance; <5 mg/L for
chemical-oxygen demand; 23 to 56 mg/L for alkalinity;
2.5 to 5.6 mg/L for chloride; and 1.2 to 2.5 mg/L for
total organic carbon (Cardinell and others, 1989;
Smith, 1993). No data for iron and manganese were
available for the samples from these borings.
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Table 36. Summary of seasonal Kendall trend test results for selected surface-water quality data from
the York Road landfill, 1979-92

[Only results significant at a probability level of 0.10 are shown. p, probability level; *, trend tests were made but trends
were not significant; Slope, trend slope expressed in units per year; --, data inadequate for analysis; pLS/cm,
microsiemens per centimeter; % median, slope expressed as a percentage of the seasonal median; n, number of
observations; Record, period of record; mg/L, milligram per liter; pg/L., microgram per liter]

Constituent or property YRSW8 YRSW9 YRSW9A YRSW21A YRSW41
Specific p 0.005 * 0.004 * *
conductance Slope 7 -- 7 -- --
(uS/cm) % median 5.6 -- 3.5 -- --

n 27 35 29 33 38

Record 1979-91 1979-91 1981-92 1981-93 1980-91
pH, field p * * * *
(standard Slope - 0086 * * N
units) % median 2 34 8 2 38

E 1971-91 1979-91 1981-92 1982-91 1980-91

ecord

Chemical- P * * * 0.0442 0.0082
oxygen Slope -- - -- 2.1 -4.0
demand % median -- -- -- -5.8 -12.1
(mg/L) n 20 27 20 24 29

Record 1979-91 1979-91 1981-92 1981-91 1980-91
Biochemical- P 0.018 0.097 * * *
oxygen Slope -0.1 -0.25 -- - --
demand % median -5.0 -8.2 - -- --
(mg/L) n 20 27 20 24 29

Record 1979-91 1979-92 1981-92 1981-91 1980-91
Alkalinity, p * * * * *
total (mg/L Slope -- -- -- - -
as CaCOy) % median - -- -- - -

n 20 29 23 28 35

Record 1979-90 1979-90 1981-92 1981-90 1980-90
Sulfate P * * * * *
(mg/L) Slope -- -- - - --

% median -- -- -- -- --

n 17 21 15 18 20

Record 1983-91 1983-91 1983-92 1983-91 1983-91
Chloride, p * * 0.035 * *
dissolved Slope -- -- 0.42 -- --
(mg/L) % median -- -- 6.0 -- --

n 20 26 21 24 29

Record 1979-91 1979-91 1981-92 1981-91 1980-91
Ammonia p - - -- 0.055% 0.077%
(mg/L as N) Slope -- -- - -1.2 -0.75

% median -- -- - -26.7 -50

n 6 9 5 9 13

Record 1986-90 1986-90 1986-91 1986-91 1981-90
Iron, total P * * * * 0.050%
(ng/L) Slope -- -- -- -- 74

% median -- - -- - 7.5

n 17 24 20 23 28

Record 1983-91 1981-91 1981-92 1981-91 1980-91
Manganese, p * * * * *
total Slope -- -- -- -- --
(1ug/L) % median -- -- -- -- --

n 17 24 20 23 28

Record 1983-91 1981-91 1981-92 1981-91 1980-91

Data adjusted for streamflow.
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Specific conductance, chemical-oxygen
demand, alkalinity, and total organic carbon generally
were much larger in samples collected from onsite
monitoring wells during 1986-92 than the background
values (table 37, p. 105). Specific conductance,
chemical-oxygen demand, alkalinity, chloride, and
total organic carbon in water samples collected from
onsite monitoring wells during 1986-92 ranged from 45
to 3,000 puS/cm for specific conductance; <5 to
2,700 mg/L for chemical-oxygen demand; 20 to
1,470 mg/L for alkalinity; 0.8 to 320 mg/L for chloride;
and from 0.2 to 92 mg/L for total organic carbon
(table 37). Values for these constituents and properties
in water from well YRWA, which taps bedrock and is
the deepest monitoring well at 333 ft below land
surface, were similar to background levels.

Water samples from well YRW1, at the toe of
the northeastern waste-disposal cell (fig. 15), generally
had larger values for indicator constituents and
properties than samples from other wells (table 37). As
a result, well YRW1 appears to be the well most
affected by leachate. Median values for samples from
well YRW1 include 1,400 pS/cm for specific
conductance; 180 mg/L for chemical-oxygen demand;
743 mg/L for alkalinity; and 53 mg/L for total organic
carbon. Well YRWI10A, on the bank of Sugar Creek
near the mouth of the northern tributary (fig. 15), had
the largest median concentration of chloride, 220 mg/L.
Well YRW10C, adjacent to well YRW 10A, had the
largest median concentration of iron, 120,000 pg/L.
Well YRW11A, which is downgradient from the
northeastern disposal cell, had the largest median
concentration of manganese 8,300 pg/L (table 37). The
concentration of iron in all ground-water samples
exceeded the Mecklenburg County action level of
300 pg/L (tables 2 and 38). The concentration of
manganese in nearly all ground-water samples
exceeded the action level of 50 pg/L.. The pH of
ground-water samples generally was less than the 6.5 to
8.5 range designated as acceptable by the Mecklenburg
County Engineering Department (tables 2 and 38).
Total organic carbon and chemical-oxygen demand
commonly exceeded action levels in samples from
wells YRW6B, YRW6C, YRWS, YRWIB, YRW10A,
YRW10B, and YRW10C, which are in the
southwestern part of the landfill near Sugar Creek. The
concentration of total organic halogens commonly
exceeded action levels in samples from wells YRWA,
YRWI1, YRW6C, YRW7, YRWI11A, YRW11B, and
YRWI11C, which, except for well YRW6C, are in the
central part of the landfill (table 38).

Ground-water quality of samples from the well
clusters showed large differences with respect to well
depth (Smith, 1993). Wells in stream valleys,
especially the shallowest well in each cluster, showed
greater variability in water quality than wells in upland
parts of the landfill. For example, in well cluster 6,
which is near the mouth of the eastern tributary to
Sugar Creek, variation in the specific conductance of
water from the shallowest well, YRW6C, was about
10 times greater than variation in the specific
conductance of water from the deepest well, YRWB
(fig. 17). Less variation in specific conductance
occurred in samples from wells in cluster 7, which is in
an upland area, than in samples from wells in cluster 6
(fig. 17). Specific conductance in water from the
shallowest well in cluster 7, YRW7A (17.0 ft deep),
ranged from 100 to 160 pS/cm compared to 96 to
185 uS/cmforthe deepest well, YRW7B (28.4 ftdeep).

Comparison of water-level hydrographs from
recording well YRW6, which is in a stream valley near
Sugar Creek in the southern part of the landfill, and
well YRWB, which is in an upland area in the central
part of the landfill, shows differences in water-level
response to precipitation as illustrated for 1988-89 by
figure 17. Water levels in well YRWB show less
fluctuation than in well YRW6 (fig. 17). Water-levels
in well YRW6 ranged from 0.93 to 8.49 ft below land
surface (elevation 578-585 ft above sea level) during
1986-92, whereas water levels in well YRWB ranged
from 13.40 to 16.49 ft below land surface (elevation
596-599 ft above sea level) during 1984-91.

During high streamflow, water from Sugar
Creek can recharge alluvial deposits (fig. 3).
Differences between recharge characteristics of
alluvial soils at sites along Sugar Creek and of soils at
upland sites probably contributed to the variations in
water quality observed for these sites. Infiltration of
precipitation or surface water during high flow would
dilute ground water thereby decreasing concentrations
of most constituents. This is consistent with data for
well cluster 6 where specific conductance generally
decreased as water levels rose (fig. 17; Smith, 1993).

Data for the well clusters indicated no consistent
patterns in water quality with respect to depth (Smith,
1993). The median values of chemical-oxygen
demand and alkalinity for well clusters 6, 8, and 9
generally were smallest in the deepest well and largest
in the shallowest well; whereas, the median values of
chemical-oxygen demand and alkalinity were smallest
in the shallowest well (table 37). Median iron
concentrations generally were larger for the shallowest
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Table 38. Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg
County action levels in ground-water samples from the York Road landfill, 1986-92

[uS/cm, microsiemens per centimeter; --, no data; mg/L, milligram per liter; >, greater than; pg/L, microgram per liter]

Constituent or property YRWA YRW1 YRW2 YRW3 YRW6 YRW6A YRW6B YRW6C YRW7 YRW7A YRW7B YRWS

Specific Exceedences 0 10 0 0 0 0 6 7 0 0 0 0
conductance Samples 4 11 8 8 2 21 18 18 11 11 14 17
(US/cmy) Maximum -- 3,000 - -- -- - 1,130 1,350 - - -- -
pH, field Exceedences 4 6 7 7 2 15 13 9 11 9 12 12
(standard Samples 4 11 8 7 2 20 17 16 11 9 13 12
units) Minimum 6.0 5.9 5.6 5.0 6.2 5.9 6.1 5.5 5.5 5.5 5.6 5.6
Maximum - - - - - -- - - -- -- -- -

S;Iemir::al- Exceedences 0 4 0 0 0 0 5 6 1 0 0 4
YEER Samples 3 5 5 5 2 8 8 8 5 4 9 7
(mg/L) Maximum -- 2,700 -- - - - 48 99 41 - - 61
Biochemical- gyceedences 0 4 0 1 0 1 2 3 2 0 2 2
ger{l%i“d Samples 3 5 5 5 2 10 8 10 5 4 9 7
(mg/L) Maximum -- >510 -~ 17 -- 8.1 13 >7.2 83 - 6.3 6.6
Chloride, Exceedences 0 0 0 0 0 0 0 0 0 0 0 0
dissolved Samples 3 5 6 5 2 8 8 8 5 4 9 7
(mg/L) Maximum -- -- -- -- -- -- -- -- -- -- - --
Arsenic, Exceedences 0 0 0 0 -- 0 0 0 0 0 0 4
total Samples 1 1 1 1 0 5 6 5 5 5 9 .7
(ug/L) Maximum - - - - - - - - - - - 240
Barium, Exceedences 0O 0 0 0 -- 1 0 1 1 1 0 0
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ng/L) Maximum - - - - - 1400 - 2000 1400 1500 @ -- -
Chromium, Exceedences 0 0 1 0 - 0 1 1 1 1 0 3
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ug/L) Maximum - - 410 -- - - 73 130 70 120 - 250
Iron, Exceedences 1 1 1 1 -- 5 6 5 5 5 9 7
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ug/L) Maximum 5,100 150,000 25,000 8,500 -- 82,000 81,000 86,000 72,000 230,000 11,000 200,000
Lead, Exceedences 1 0 1 0 -- 0 0 1 0 2 0 2
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ng/L) Maximum 84 -- 84 - - - - 66 - 97 - 81
Manganese, Exceedences 1 1 1 1 - 5 6 5 5 5 8 7
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ng/L) Maximum 290 35,000 1,800 2,300 - 1,300 4,600 2,200 500 1,800 150 1,900
Mercury, Exceedences 0 0 0 0 - 0 0 0 0 0 0 1
total Samples 1 1 1 1 0 5 6 5 5 5 9 7
(ng/L) Maximum -- -- -- -- -- -- -- -- -- -- -- 1.5
Orgamic  Eyceedences 0 4 0 1 - 2 6 7 0 0 0 4
total ’ Samples 2 4 3 2 0 10 8 7 3 3 4 5
(mg/L) Maximum -- 80 -- 23 -- 20 17 21 -- -- - 26
Organic - Exceedences 1 2 0 0 - 0 1 3 2 0 1 0
tomg * Samples 3 2 3 2 0 8 7 6 5 5 5 5
(mg/L) Maximum 0.32 0.64 -- - - - 0.24 0.33 0.11 - 0.13 --
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Table 38. Summary of constituents and properties exceeding or outside of ranges designated by
Mecklenburg County action levels in ground-water samples from the York Road landfill, 1986-92--Continued

[uS/cm, microsiemens per centimeter; --, no data; mg/L, milligram per liter; >, greater than; pg/L, microgram per liter]

Constituent or property YRW8BA  YRWY YRWSA YRWSB YRW10A YRW10B YRW10C YRW11A YRW11B YRW11C YRWB12

Specific Exceedences 0 0 0 0 7 3 0 0 0 0 0
conductance Samples 12 9 10 11 13 12 11 11 14 10 3
(uS/cm) Maximum -- -- - -- 1,540 1,020 -- -- -- -- --
pH, field Exceedences 7 8 5 9 12 5 11 10 12 10 3
(standard Samples 11 10 11 11 13 11 11 10 13 10 3
units) Maximum 6.0 6.2 6.1 5.8 6.0 6.2 6.0 57 52 5.3 59
Chemical- gy ceedences 0 0 0 6 8 5 6 2 2 1 0
Qoo Samples 6 5 6 7 8 5 6 5 8 4 2
(mg/L) Maximum -- -- - 50 140 80 100 53 29 37 -
g)i(oc};imical- Exceedences 1 1 2 1 6 3 6 3 1 0 0
der{}iﬂ p Samples 6 5 6 7 8 5 6 5 8 4 2
(mg/L) Maximum 11 12 9.2 59 >20 16 20 15 6.7 -- -
Chloride, Exceedences 0 0 0 0 3 0 0 0 0 0 0
dissolved Samples 6 5 6 7 8 5 6 5 8 5 2
(mg/L) Maximum -- -- -- -- 320 -- -- -- -- -- --
Arsenic, Exceedences 1 0 0 1 0 0 0 0 0 0 0
total Samples 6 5 6 7 8 5 6 5 8 4 1
(ug/L) Maximum 72 - - 170 - - - - - - -
Barium, Exceedences 1 1 0 1 2 1 1 1 1 1 0
total Samples 6 5 6 7 8 5 6 5 8 5 1
(ug/L) Maximum 2,000 1,400 -- 3,200 4,300 3,000 5,600 1,000 1,500 1,200 --
Chromium, Exceedences 3 1 1 2 1 0 2 0 0 2 0
total Samples 6 5 6 7 8 5 6 5 8 5 1
(ng/L) Maximum 440 86 90 1,400 68 -- 64 -- - 120 -
Iron, Exceedences 6 5 6 7 8 5 6 5 8 5 1
total Samples 6 5 6 7 8 5 6 5 8 5 1
(ug/L) Maximum 190,000 39,000 52,000 340,000 100,000 120,000 190,000 85,000 23,000 209,000 3,100
Lead, Exceedences 1 0 0 1 0 0 0 0 0 1 0
total Samples 6 5 6 7 8 5 6 5 8 5 1
(ug/L) Maximum 150 - - 87 - - - - - 110 -
Manganese, Exceedences 5 5 6 7 8 5 6 5 8 5 1
total Samples 6 5 6 7 8 5 6 5 8 5 1
(ug/L) Maximum 11,000 840 620 22,000 5900 6,400 7,400 12,000 15,000 14,000 320
Mercury, Exceedences 0 0 0 2 0 0 0 0 0 0 0
total Samples 6 5 6 7 8 5 4 5 8 5 1
(ug/L) Maximum -- -- -- 2.6 -- -- -- -- -- -- --
Orgt-)anic Exceedences 1 0 0 2 6 5 3 0 0 1 0
fat‘ 10“’ Samples 3 3 4 6 6 5 3 3 6 3 2
ota Maximum 20 - - 92 28 67 47 - - 10 -
(mg/L)
Organic

Exceedences 0 0 0 1 1 0 0 2 3 2 0
halogens,  Samples 5 5 5 5 6 4 6 5 5 5 2
(mg/L) Maximum -- -- -- 0.10 0.10 -- -- 0.29 0.33 0.16 --

72  Water-Quality Conditions at Selected Landfills in Mecklenburg County, North Carolina, 1986-92



SNIS130 S334O3q S 1V
H3IL3IWILNIO H3d SNIWIISOHDIN NI "'IONYLONANOD O14103dS

00€e

009

006

0ozt

00ge

009

'68-8861 ‘L PUB g SIBISN|O [|9M PBOY YIOA WOl
se|dwes Jajem JO 80UBIONPUOD D1j1oads PUE ‘OMHA PUB GMHA Sllom Bulioyuow 1o} SuoieAs|a [9As|-1ejem Ajlep uesly 2| ainbig

6861 8861
‘030 'AON 100 'Id3S 'ONV AINT INNT AVIN ‘HdY 'HYIN ‘834 "NVl 030 'AON 100 '1d3S 'BNV AINT INNT AVIN 'HdVY 'HYIN 834 'Nvl
IMHA T1IM
-
A D L)
- A -
Y
v
v v v v v v
A
A
o
i )
° o
o a -1
)
(1993 '€l Yide@) DOMHA TIIM A ©
(199 £'81 Yda@) GIMHA TIIM  ©
(199} 6'22U1de@) YOMHA T13M  V °
6861 8861
'03Ad ‘AON "100 1d3S 'dNv AINM INNT AVIN "HdV "YW 'g34 'NvF '03a '‘AON 100 "Ld3S DNV AINT INNT AVIN ‘Hdv 'HYW ‘834 NVl
LMHA
S/MHA —§ <§m»|n 9/MHA B u IMHA
1m§>m> GLMHA B 8mEA
LMHA gLMYA \ 7
LMHA 9MHA
QIMEA VIMEA BTN SMEA TIIM
V.MHA

(yo9) ¥'82 YideQ) AZMHA T1IM
(128} 0°Z1 Yida@) VZMHA T13M
(198} 1 '£Z Ydaq) ZMHA T1IM

(] |

G/S

08s

S8S

06s

569

G6S

009

S09

713A37¥V3S 3A08Y 1334 NI “13ATT H3LYM

73

York Road Landfill



and intermediate depth wells than for the deepest well
in well clusters near Sugar Creek (clusters 6, 8, 9, and
10). For well clusters 7 and 11, median concentrations
of iron and manganese were largest for the shallowest
well in cluster 7 and the well of intermediate depth in
cluster 11 (table 38). These variations in water quality
with respect to well depth are possibly related to the
elevation of the leachate source and to depth-related
differences in flow path (fig. 4), microbial activity, and
redox conditions in the regolith. Among wells near
Sugar Creek, the effects of leachate appear to be largest
at well clusters 6 and 10, which are at the mouth of the
tributaries. The water-table map (fig. 16) indicates
ground water discharges into the tributaries. Thus,
movement of leachate from waste-disposal cells
toward the tributaries and Sugar Creek has probably
contributed to the large concentrations of indicator
constituents observed in well clusters 6 and 10.

The relative effects of leachate on ground water
indicated by inorganic constituents were similar to
those indicated by the distribution of synthetic organic
compounds (tables 37 and 39, p. 105 and 109,
respectively). Concentrations of methylene chloride,
1,2-dichloroethylene, trichloroethylene,
tetrachloroethylene, viny!l chloride, and bis(2-
ethylhexyl) phthalate in samples from several wells
exceeded MCL's. Total organic halogen
concentrations also exceeded the Mecklenburg County
action level of 0.1 mg/L in samples from many wells
(table 38). Of the wells adjacent to streams (fig. 15),
samples from wells in clusters 6 and 10 generally
contained the largest amounts of synthetic organic
compounds (table 39). More synthetic organic
compounds were detected in water samples from wells
in clusters 11, 7, and 10 than in samples from other
monitoring wells (table 39). Concentrations of
synthetic organic compounds at these clusters differed
with respect to well depth. Differences in
concentrations of selected synthetic organic
compounds with respect to well depth are shown for
well clusters 7 and 11 in figures 18 and 19. The
concentration of methylene chloride in one sample
from well YRW10C, 22 pg/L, exceeded the MCL of
5 pg/L (Smith, 1993). Other compounds detected in
water samples from well cluster 10 included
chloroethane, 1,1-dichloroethane, benzene, toluene,
and bis(2-ethylhexyl) phthalate, none of which
exceeded MCL's (table 39).

Samples from wells in clusters 7 and 11
generally contained the largest amounts of synthetic

organic compounds (table 39). Data for well cluster 7
indicated the largest concentrations of synthetic
organic compounds were in samples from the
intermediate depth well, YRW7 (fig. 18). Methylene
chloride and tetrachloroethylene were detected in
samples from well cluster 7 at concentrations above the
MCL of 5 ug/L established for these compounds
(U.S. Environmental Protection Agency, 1993).
Samples from well cluster 11 showed a different
pattern of distribution with respect to depth than cluster
7 (figs. 18 and 19). Concentrations of most synthetic
organic compounds detected in samples from well
cluster 11 were largest in the deepest well, YRW11B
(Smith, 1993). Concentrations of vinyl chloride,
1,2-dichloroethylene, and trichloroethylene exceeded
MCL's in samples from cluster 11. The presence of
larger concentrations of these compounds in water
from deeper wells than in water from shallower wells
could indicate either more rapid degradation in
shallower zones or differences in flow paths (fig. 4).

Methyl isobutyl ketone was detected in several
water samples (Smith, 1993); however, this compound
also was detected in field blanks, which indicates its
presence probably is related to accidental laboratory or
field contamination rather than to its presence in
ground water at this landfill. No samples for analysis
of synthetic organic compounds were collected from
surface-water sites on the tributaries to Sugar Creek
(Smith, 1993). Thus, the presence of the synthetic
organic compounds detected in water from well
clusters 7 and 11 in the tributaries is unknown.

Temporal trends in selected water-quality
constituents and properties were detected for several
ground-water monitoring sites (table 40). Because of
the recent installation (1988) of well clusters 7, 8, 9, 10,
and 11, data generally were insufficient for trend
analysis of most constituents. The large effects of
dilution from infiltration of precipitation and the large
variability in water-quality conditions at well clusters
along Sugar Creek (clusters 8, 9, and 10) masked trends
for these sites, especially in the shallow wells where
effects of dilution were large. No trends were detected
for well YRWA, which taps bedrock.

Trends detected for wells YRW1, YRW2, and
YRW3, which are adjacent to the northeastern waste-
disposal cell (active from 1981 to 1983), differ in
direction and magnitude (table 40). Increasing trends
were detected for wells YRW1 and YRW3 in contrast
to decreasing trends for well YRW2. Differences in
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Figure 18. Concentrations of selected synthetic organic compounds in
water samples from the York Road landfill monitoring wells YRW?7,

YRW?7A, and YRW7B, November 10, 1992.
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Table 40. Summary of seasonal Kendall trend test results for selected ground-water quality data from the York Road landfill, 1979-92

[Only results significant at a probability level of 0.10 are shown. p, probability level; <0.001, probability level less than 0.001; *, trend tests
were made but trends were not significant; Slope, trend slope expressed in units per year; --, data inadequate for analysis; uS/cm, microsiemens
per centimeter; % median, slope expressed as a percentage of the seasonal median; n, number of observations; Record, period of record; mg/L,
milligram per liter; pg/L. microgram per liter]

Constituent or property YRW1 YRW2 YRW3 YRW6A YRW6B YRW6C YRW?7 YRW7A YRW7B YRWS YRWSA
Specific P <0.001 * <0.001 * 0.056 0.003 0.080 * 0.024 * *
conductance  Slope 210 -- 13 -- -78 -190 25 -- 23 -- --
(uS/cm) % median 96 - 8.2 - -9.5 -33.7 18.3 - 16.2 - -

n 32 29 28 21 18 18 11 11 13 13 12

Record 1981-88 1981-92 1981-88 1986-92 1986-92 1986-92 1988-92  1988-92  1988-92  1988-92  1988-92
pH, ﬁeld p * * * * * * * * * * *
(standard Slope - - - -- -- - - - - - -
units) n 31 27 26 20 17 16 11 9 13 12 11

Record 1981-88 1981-92 1981-88  1986-92 1986-92 1986-91 1988-92  1988-92  1988-92  1988-92  198R8-92
Chemical- p * 0.044 * * * * -- - -- -- --
oxygen Slope -- -1.6 -- - -- -- -~ -- -- - --
demand % median - -20.1 - -- - - - - - -- -
(mg/L) n 24 24 25 8 8 8 5 4 9 5

Record 1981-88 1981-92 1981-88  1986-92 1986-92 1986-92 1988-92  1988-92  1988-92  1988-92  1988-92
Biochemical- p * 0.052 * 0.076 0.042 * - - * - --
oxygen Slope - -0.3 -- -0.34 -0.7 - -- -- -- -- --
demand % median - 94 -- -37.7 -21.4 - - - - -- --
(mg/L) n 24 23 25 10 8 10 5 4 9 7 6

Record 1981-88 1981-92 1981-88  1986-92 1986-92 1986-92 1988-92  1988-92  1988-92  1988-92  1988-92
Alkalinity, p <0.001 * 0.056 * 0.074 0.029 -~ - * -~ --
total Slope 116 -- 5.9 -- -15 -60 -~ -- -- - --
(mg/L % median 122 - 10.4 - -5.1 214 - - - - -
as CaCO3) n 31 26 26 13 12 12 3 3 9 6 5

Record 1981-88 1981-87 1981-88  1986-92 1986-92 1986-92 1988-90  1988-90  1988-92  1988-92  1988-92
Sulfate P * * * 0.057 * 0.074 - -- -- -- --
(mg/L) Slope -- -- - 2.5 -- 0.8 -- -- -- -~ --

% median -- -- - 34.7 -- 143 - - -- -~ --

n 16 15 16 9 9 10 5 4 9 7 6

Record 1983-88 1983-92 1983-88  1986-92 1986-92 1986-92 1988-92  1988-92  1988-92  1988-92  1988-92
Chloride, P 0.014 0.078 * 0.057 * 0.038 -~ - - - -
dissolved Slope 48 -0.3 - 2.7 -- 221 -- -- -- -- --
(mg/L) % median 99 -5.9 - 78 -- -34.4 -- - -- -- --

n 24 23 24 8 9 8 5 4 9 6 6

Record 1981-88 1981-87 1981-88  1986-92 1986-92 1986-92 1988-92  1988-92  1988-92  1988-92  1988-92
Iron, p -- -- - -- -- -- - - - - -
total Slope -- -- -- - -- - -- -- - - -
(ng/L) % median - - - - - -- - - - - -

n 10 8 7 5 6 5 5 5 9 7 6

Record 1981-88 1981-92 1981-88  1988-92 1988-92 1989-92 1988-92  1988-92  1988-92  1988-92  1988-92
Manganese, p - - - -- 0.089 - - - -- -- -
total Slope -- -- -- -- -440 -- -- - -- -- -
(ng/L) % median - - -- - -12.8 - -~ - - - .

n 10 5 5

9 7 5 7 5 9 7 6
Record 1981-88 1981-92 1981-88 1988-92 1988-92 1989-92 1989-92  1988-92  1988-92  1988-92  1988-92
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Table 40. Summary of seasonal Kendall trend test results for selected ground-water quality data from the York

Road landfill, 1979-92--Continued

[Only results significant at a probability level of 0.10 are shown. p, probability level; <0.001, probability level less than 0.001; *,

trend tests were made but trends were not significant; Slope, trend slope expressed in units per year; --, data inadequate for analysis;

ﬁS/cm, microsiemens per centimeter; % median, slope expressed as a percentage of the seasonal median; n, number of observations;
ecord, period of record; mg/L, milligram per liter; [Lg/L, microgram per liter]

Constituent or property  YRW9 YRW9A YRW9B YRW10A YRW10B YRW10C YRW11A YRWI11B YRW11C
Specific p * * * 0.052 * 0.014 0.088 * *
conductance Slope - - -- 129 -- -35 56 -- -
(US/cm) % median -- - -- 132 -- -10.6 20.6 -- --

n 9 10 11 13 12 11 11 14 10
Record 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92  1988-92

pH‘ ﬁeld p * %* * * * * * * *
(standard Slope -- - -- -- -- -- -- - --
units) n 9 10 11 13 11 i1 10 13 10

Record 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92  1988-92  1988-92
Chemical- P -- -- -- - - -- - - -
oxygen Slope -- -- -- -- -- -- -- -- --
demand % median -- -- -- - -- -- - - --

(mg/L) n 5 6 7 8 5 6 5 8 4

Record 1988-92 1988-92 1988-92 1988-92 1988-91 1983-92 1988-92 1988-92  1988-92

Biochemical- p -- -- -- - - -- - - -
oxygen Slope - - - - - - -- -- --
demand % median - -- -- -- - -- - - --
(mg/L) n 5 7 8 5 6 5 8 4

Record 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92 1988-92  1988-92  1988-92

Alkalinity, p - - -- -- - - - 0.065 --
total (mg/L  Slope -- -- - - - - -- -26 --
as CaCO3) % median -- -- -- -- -- -- -- 226 --

n 4 5 7 6 6 5 4 9 4
Record 1988-92 1988-92 1988-92 1988-92 1988-90 1988-92 1988-92 1988-92  1988-92

Sulfate p -- - * * -- -- -- -- -

(mg/L) Slope -- - - -- -- - -- -- --
% median -- -- - -- -- - - -- --
n 5 7 8 8 7 5 5 7 4
Record 1988-92 1988-92 1988-92 1988-92 1988-90 1988-92 1988-92 1988-92  1988-92

Chloride, p - - - 0.054 - - - - -
dissolved Slope - - -- 45 -- - -- -- -
(mg/L) % median -- -- -- 22 -- - - - --

n 5 6 7 8 5 6 4 4
Record 1988-92 1988-92 1988-92 1988-92 1988-91 1988-92 1988-92 1988-92  1988-92

Iron, p -- - -- - - -- -- - --
total Slope - - - - - -- - -- -

(Ug/L) % median -- -- -- -- - -- - -- -

n 5 6 7 8 5 6 5 8 5

Record 1988-92 1988-92 1988-92 1988-92 1988-91 1988-92 1988-92 1988-92  1988-92
Manganese, p - - -- -- - = = 0.023 -
total Slope -- -- -- - - - - -1,370 -

(Hg/L) % median -- -- - -- -~ - - 226 -

n 5 6 7 6 5 8 5
Record 1988-92 1988-92 1988-92 1988-92 1988-91 1988-92 1988-92 1988-92  1988-92

York Road Landfill

77



trends appear to be primarily related to depth of the
screened interval and to the time period for which
trends were computed. Large increasing trends in
specific conductance (210 uS/cm/yr), alkalinity

(116 mg/L/yr), and chloride (4.8 mg/L/yr) were
detected for well YRW1 during 1981-88. Specific
conductance, alkalinity, and chloride in water from well
YRWI1 began to increase in 1985 (Smith, 1993), about
2 years after closure of the adjacent waste-disposal cell.
Well YRW!1 is near the southern end of the northeastern
waste-disposal cell (fig. 15) and has a screened interval
from 16.7 to 26.7 ft below land surface (table 32). Data
for well YRW3 also indicate increasing trends in
specific conductance (13 pS/cm/yr) and alkalinity
(5.9 mg/L/yr) during 1981-88 (Smith, 1993). However,
the trends were smaller in magnitude than trends
detected for well YRW1, and the increase in specific
conductance and alkalinity began in early 1984 rather
than 1985. Well YRW3 is near the northern side of the
waste-disposal cell (fig. 15) and has a screened interval
from 22.7 to 32.7 ft below land surface (table 32). The
increasing trends detected for wells YRW1 and YRW3
indicate increased effects of leachate during 1981-88.

Decreasing trends in chemical-oxygen demand
(-1.6 mg/L/yr), biochemical-oxygen demand
(-0.3 mg/L/yr), and chloride concentration
(-0.3 mg/L/yr) for well YRW?2 generally indicate the
effects of leachate decreased at this site during 1981-92.
Well YRW?2 is adjacent to the southeastern side of the
northeastern waste-disposal cell (fig. 15), and the depth
of the screened interval (6.8 to 16.8 ft below land
surface) is shallower than the screened intervals at wells
YRWI1 and YRW3 (table 32). The apparent decrease in
the effects of leachate in ground water at well YRW2,
in contrast to the increased effects at wells YRW1 and
YRWS3, possibly indicates differences in rates of
ground-water movement and differences in flow paths
with respect to depth (fig. 4). Shallow ground water,
such as that represented by samples from well YRW2,
could have been affected by leachate before deeper
ground water, such as that in wells YRW1 and YRW3,
was affected. Also, the effects of leachate on shallow
ground water could decrease sooner than those in
deeper zones because rates of circulation generally are
greater in shallow zones than in deep zones (fig. 4) or
because degradation rates are more rapid (Mackay and
others, 1985). Another factor that could have
contributed to the differences in trends among these
wells is that most trends for well YRW2 were

calculated for a longer time interval than were trends
for wells YRW1 and YRW3.

Trends observed for monitoring wells YRW6A,
YRWG6B, and YRW6C also differ in magnitude and
direction with respect to well depth (table 40). These
wells are located near the mouth of the southernmost
tributary (fig. 15). Trends detected for well YRW6A,
the deepest well in cluster 6, include a decreasing trend
in biochemical-oxygen demand (-0.34 mg/L/yr) and
increasing trends in chloride (2.7 mg/L/yr) and sulfate
(2.5 mg/L/yr). Trends detected for well YRW6B, the
well of intermediate depth, include decreasing trends in
specific conductance (-78 uS/cm/yr), biochemical-
oxygen demand (-0.7 mg/L/yr), alkalinity
(-15 mg/L/yr), and manganese (-440 pg/L/yr). Trends
detected for well YRW6C, the shallowest well, include
decreasing trends in specific conductance
(-190 uS/cm/yr), alkalinity (-60 mg/L/yr), and chloride
(-21 mg/L/yr), and an increasing trend in sulfate
(0.8 mg/L/yr). Although trend analysis indicates the
effects of leachate at wells YRW6B and YRW6C
generally decreased from 1988 to 1992, the increasing
trend in chloride in samples from the deepest well in
this cluster indicates the effects of leachate increased
from 1988 to 1992. These trends could reflect
differences in the degree of circulation in the shallow
regolith with respect to depth above the transition zone
(fig. 3). Circulation generally decreases as depth
increases, thus effects of leachate can be longer lasting
in deeper zones of the regolith than in shallower zones
(fig. 4). Biological and chemical degradation
processes typically have a greater effect in shallower
zones than in deeper zones because of greater
availability of oxygen and nutrients.

Trends detected for other wells include increases
in specific conductance for wells YRW7 (25 uS/cm/yr)
and YRW7B (23 uS/cm/yr). No trends were detected
for well YRW7A, the shallowest well in this cluster.
No trends were detected for well clusters 8 and 9.
Trends detected at well cluster 10 include increases in
specific conductance (129 uS/cm/yr) and chloride
(45 mg/L/yr) for well YRW10A, the deepest well in
cluster 10 (table 40). These trends indicate increasing
effects of leachate at well YRW10A. No trends were
detected for well YRW 10B, the well of intermediate
depth. However, a decreasing trend in specific
conductance (-85 pS/cm/yr) was detected for well
YRWI10C, the shallowest well in the cluster. Like the
trends observed for other wells, trends for well cluster
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10 also appear to be related to well depth. Samples
from well cluster 10 indicate the effects of leachate on
deeper ground water increased while the effects of
leachate on shallower ground water decreased from
1988 to 1992 (Smith, 1993). Trends detected at well
cluster 11 include decreases in alkalinity (-26 mg/L/yr)
and manganese (-1,370 pg/L/yr) for well YRW11B,
the deepest well in the cluster, and an increasing trend
in specific conductance (56 pS/cm/yr) for well
YRWI11A, the well of intermediate depth (table 40).
No trends were observed for well YRW11C, the
shallowest well in cluster 11.

Thus, trend analysis indicates that temporal
changes in effects of leachate on ground-water quality
differ with respect to well depth. Effects of leachate in
the regolith generally appear and dissipate more
quickly in shallow ground water than in deep ground
water.

Conclusions

The York Road landfill generally has had a
larger effect on the water quality of the two tributaries
that drain the landfill than on the water quality of Sugar
Creek. Water samples from the tributaries contained
large concentrations of iron and manganese. On the
southern tributary to Sugar Creek, the effects of
leachate were greater in water samples from the
downstream site (YRSW9) than in samples from the
upstream site (YRSWOA). Trends detected for the
tributary sites generally showed increasing effects of
leachate; however, trends in biochemical-oxygen
demand decreased for the tributary sites.

Concentrations and trends for surface-water
samples collected at sites on Sugar Creek upstream and
downstream from the landfill generally were similar
for most constituents, including synthetic organic
compounds. However, median concentrations of iron
and manganese were larger for the downstream site
(YRSW41) than for the upstream site (YRSW21A).
Leachate is a possible cause of elevated iron and
manganese concentrations in water samples from the
downstream site. An increasing trend in iron
concentration (74 ug/l/yr) was detected for site
YRSW41, which is downstream from the landfill,
whereas no corresponding trend was detected for site
YRSW21A, which is upstream from the landfill. Iron
concentrations exceeded the Mecklenburg County

action level of 300 pg/L in all samples from Sugar
Creek.

Water-quality data for monitoring wells indicate
the effects of leachate vary with respect to location,
well depth, and time. Water from wells in clusters 6
and 10 generally appears to be more affected by
leachate than water from other wells near Sugar Creek.
Water samples from monitoring wells commonly
exceeded action levels for iron, manganese, and
chemical-oxygen demand. Numerous synthetic
organic compounds, particularly chlorinated aliphatic
compounds, were detected in ground-water samples,
especially from well clusters 7 and 11 where
concentrations of several of these compounds
exceeded MCL's.

Ground-water quality varied with depth. No
consistent pattern of variation was observed. Trend
analysis indicated improvement in the quality of
shallow ground water, but indicated effects of leachate
in deeper ground water had increased. Possible causes
of observed differences in water quality with depth
include differences in permeability, circulation rates,
recharge patterns, and chemical and biological
properties in the regolith.

SUMMARY OF CONCLUSIONS

During 1986-92, effects of landfills on surface-
and ground-water quality were studied at the
Harrisburg Road, Holbrooks Road, McAlpine Creek at
Greenway Park, Statesville Road, and York Road
landfills in Mecklenburg County, North Carolina.
Landfill leachate has affected the quality of surface and
ground water in and near most of these landfills.
However, effects of leachate differ with respect to
characteristics of the sampling site, proximity of the
sampling site to waste-disposal cells, and age and
design of the landfill.

Surface-water quality generally was less
affected by leachate than ground-water quality. Water
from small streams originating within the landfills
generally showed greater effects of leachate than
streams with larger drainage areas. Leachate has had
little effect on water quality in the South Prong of
Clarke Creek, McAlpine Creek, and Sugar Creek,
which are adjacent to the Holbrooks Road, McAlpine
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Creek at Greenway Park, and York Road landfills,
respectively. However, during low streamflow
conditions, concentrations of iron and manganese were
larger in samples from sites downstream from the
landfills than in samples from sites upstream from the
landfills. In contrast to large streams at other landfills,
the water quality of Irwin Creek was significantly
affected by the Statesville Road landfill. The
Statesville Road landfill is the oldest of the landfills
investigated and was active before implementation of
modern design standards and regulations.

Ground water showed large differences in
chemical quality with respect to well depth; however,
no consistent patterns were observed with respect to
well depth. Concentrations of constituents and
properties considered to be indicators of leachate
differed greatly among samples from wells in a given
cluster. Concentrations of constituents in samples
from some well clusters were largest in the deepest
well, whereas concentrations in samples from other
clusters were largest in the shallowest well.
Differences in water-quality samples from well
clusters appear to be related to the ground-water flow
path.

Effects of leachate on ground-water quality
generally were largest in samples from wells adjacent
to and downgradient from waste-disposal cells. Effects
of leachate generally decreased with increasing
distance from waste-disposal cells. Water-quality
characteristics and concentrations of constituents
possibly indicative of leachate, such as biochemical-
oxygen demand, chemical-oxygen demand, alkalinity,
chloride, manganese, and total organic carbon,
generally decreased with increasing distance from
waste-disposal cells. Various physical, chemical, and
biological processes, such as dilution, adsorption,
precipitation, and degradation, contributed to
decreases in these constituents. At the Harrisburg
Road and Holbrooks Road landfill study areas, effects
of leachate generally were much smaller in samples
from offsite wells than in samples from onsite wells.
No offsite wells were sampled at the York Road
landfill study area during 1986-92.

Effects of leachate on water quality also showed
changes with time. Temporal trends in water quality
indicate effects of leachate on surface and ground

water in the vicinity of several of the landfills generally
decreased during the study period. Trend analysis
indicates water quality of Irwin Creek downstream
from the Statesville Road landfill improved during
1980-92. Statistically significant decreasing trends in
specific conductance, chemical-oxygen demand,
biochemical-oxygen demand, chloride, ammonia, and
iron were detected for Irwin Creek, downstream from
the Statesville Road landfill. Decreasing trends in
constituents and properties indicative of leachate were
common for monitoring wells at the Holbrooks Road
and Statesville Road landfills. Water-quality data for
the Harrisburg Road and York Road landfills indicate
that effects of leachate decreased in some parts of these
landfills; however, effects of leachate appear to have
increased in other parts of these landfills. Data for the
McAlpine Creek at Greenway Park landfill were
insufficient for trend analysis.

Concentrations of iron and manganese in ground
water and surface water in nearly all samples from
monitoring sites exceeded action levels established by
the Mecklenburg County Department of Engineering.
However, iron and manganese occur naturally in soils
of Mecklenburg County, and large concentrations of
these elements in water possibly were caused by
suspended soil particles in water samples. The pH of
many water samples, especially ground-water samples
from the Harrisburg Road, Statesville Road, and York
Road landfills, was less than the acceptable range of
6.5 to 8.5 units established by the Mecklenburg County
Engineering Department. Concentrations of synthetic
organic compounds generally were less than MCL's
and health advisories established by the U.S.
Environmental Protection Agency. The herbicides
2,4-D and 2,4-DP were the synthetic organic
compounds most commonly detected in water samples
from the landfills. Concentrations of several
chlorinated organic compounds exceeded MCL's in
water samples from several wells at the Harrisburg
Road and York Road landfills. Landfill wastes appear
to be the source of the chlorinated organic compounds
in ground water at the Y ork Road landfill; however, the
source of the chlorinated organic compounds in ground
water at the Harrisburg Road landfill is unknown.
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Table 7. Summary of synthetic organic compounds detected in surface-water samples from the Harrisburg
Road landfill, 1986-92

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Total organic halogens

(mgiL) HBSW7A HBSW7B HBSW1506 HBSW2006 HBSW2008 HBSW2009 HBSW2010
Samples 2 3 2 15 1 15 1
Detections 2 2 1 9 0 8 1
Max. detected 0.03 0.95 0.04 0.03 - 0.03 0.04
Pesticides (ug/L) HBSW7B HBSW2006 HBSW2008 HBSW2009
. Samples 1 14 1 12
Qltgfm’ Detections 0 0 0 0
Max. detected - - - -
Samples 1 14 1 12
tCttll?rdane, Detections 1 0 0 6
ota Max. detected 0.1 - - 0.1
Samples 1 14 1 12
E,ng’ Detections 0 0 0 0
Max. detected -- -- - -
i Samples 1 14 1 12
E)ltzlldnn, Detections 0 0 0 0
Max. detected -- - - -
Samples 1 14 1 12
E)’t‘gl‘)s‘”fa"’ Detections 0 0 0 0
Max. detected - - -- -
Samples 1 14 1 12
:—(I)c;]‘:ltachlor, Detections 0 0 0 0
Max. detected - - - -
Heptachlor Samples 1 14 1 12
epoxide, Detections 0 0 0 0
total Max. detected - -- -- -
- Samples 1 14 1 12
Lindane, Detections 0 0 0 0
Max. detected -- -- -- -
Samples 1 14 1 12
Eigtlh ane, Detections 0 0 0 0
Max. detected - -- - -
Samples 1 14 1 12
tz(;ia-lD ’ Detections 0 7 0 0
Max. detected - 0.02 -- -
Samples 1 14 1 12
tzo?alD P, Detections 0 6 0 10
Max. detected -- 0.05 -- 0.14
Samples 1 14 1 12
i;cttéiS-T. Detections 0 0 0 0
Max. detected -- -- - -
. Samples 1 2 1 12
tS(:tlZIe X, Detections 0 0 0 0

Max. detected

Halogenated aliphatic compounds (ng/L)

HBSW7B HBSW2006 HBSW2009

Methyl
chloride,
total

Samples
Detections

Max. detected
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Table 7. Summary of synthetic organic compounds detected in surface-
water samples from the Harrisburg Road landfill study area, 1986-92--

Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected;

ug/L, microgram per liter]

Halogenated aliphatic compounds
9 e o (hoit) HBSW7B HBSW2006  HBSW2009

Methylene Samples 1 2 4
chiornide, Detections 0 0 0
total Max. detected - - -

Samples 1 2 4
g}t‘;?mform‘ Detections 0 0 0

Max. detected -- - -
Trichloro- Samples 1 2 4
fluoromethane, Detections 0 0 0
total Max. detected -- - -
Dichlorodi- Samples 1 2 4
fluoromethane, Detections 0 0 0
total Max. detected -- -- --
Vinyl Samples 1 2 4
chloride, Detections 0 0 0
total Max. detected -- - --

Samples 1 2 4
tCo}g;?roethanc, Detections 0 0 0

Max. detected - -- --
1,1-Dichloro- Samples 1 2 4
ethane, Detections 0 0 0
total Max. detected - -- --
1,2-Dichloro- Samples 1 2 4
ethane, Detections 0 0 0
total Max. detected -- -- --
1,1,1-Trichloro- Samples 1 2 4
ethane, Detections 0 0 0
total Max. detected - -- -
1,1,2-Trichloro- Samples 1 2 4
ethane, Detections 0 0 0
total Max. detected - -- --
1,1,2,2-Tetrachloro- Samples 1 2 4
ethane, Detections 0 0 0
total Max. detected - -- -
cis-1,2-Dichloro- Samples 1 2 12
ethylene, Detections 0 0 0
total Max. detected -- -- --
trans-1,2-Dichloro- Samples 1 2 4
ethylene, Detections 0 0 0
total Max. detected -- -- --
1,1-Dichioro- Samples 1 2 4
ethylene, Detections 0 0 0
total Max. detected -- -- --
Trichloro- Samples 1 2 4
ethylene, Detections 0 0 0
total Max. detected -- -- --
Tetrachloro- Samples 1 2 4
ethylene, Detections 0 0 0
total Max. detected -- - --
1,2-Dichloro- Samples 1 2 4
propane, Detections 0 0 0
tota Max. detected -- -- --

Harrisburg Road Landfill
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Table 7. Summary of synthetic organic compounds detected in surface-water

samples from the Harrisburg Road landfill study area, 1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L,

microgram per liter]

Aromatic and halogenated

aromatic compounds (Lg/L) HBSW7B HBSW2006  HBSW2008  HBSW2009
Samples 1 2 0 4
g?:lz ene, Detections 0 0 - 0
Max. detected -- - - -
Samples 1 2 0 4
[Cott';‘l)“’benze“e’ Detections 0 0 - 0
Max. detected -- -- -- -
. Samples 1 3 1 5
tl(fgll)lchlorobenzene, Detections 0 0 0 0
Max. detected -- - - -
. Samples 1 3 1 5
t1(;?8-1131chlorobenz<=.ne, Detections 0 0 0 0
Max. detected - -- - -
Samples 1 2 0 4
'tI(’)otgiene, Detections 0 0 -- 0
Max. detected -- -- - -
Samples 0 0 0 0
ﬁ;g;{) propyltoluene, Detections - -- - -
Max. detected - -- - -
Samples 1 2 0 4
E)ttlglbenzene, Detections 0 0 -- 0
Max. detected -- -- -- -
Samples 0 0 0 0
{(s)?zﬁropylbenzene, Detections -- -- - -
Max. detected -- -- -- -
Samples 0 0 0 0
f;s&llxdocumene, Detections -- -- - --
Max. detected -- -- - -
Samples 0 0 0 0
fggP utylbenzene, Detections -- -- - -
Max. detected - -- -- -
Samples 1 2 0 4
f(())t/;;:ne, Detections 0 0 -- 0
Max. detected -- - -- -

Phenols, ketones, and phthalates (ug/L) HBSW7B HBSW2006 HBSW2008 HBSW2009
Samples 1 0 0 0
5)};;?015’ Detections 1 - - -
Max. detected 19 -- -- .-
Samples 0 0 0 0
t2(;t};le xanone, Detections -- - - -
Max. detected -- -- - -
Bis(2-ethylhexyl) Samples 0 3 1 5
phthalate, Detections -- 0 0 0
total Max. detected - -- - -
Di-n-butyl Samples 0 3 0 5
phthalate, Detections -- 0 -- 0
total Max. detected -- -- - -
N-Butylbenzyl Samples 0 3 0 5
phthalate, Detections -- 0 -- 0
total Max. detected - -- - -
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill, 1986-92

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; <, less than; mg/L, milligram per liter; cols/100 mL, colonies per
100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a log-probability regression to estimate values below detection limits]

Constituent or property HBWE2 HBW1 HBWS HBW10 HBW11 HBW12 HBW12A HBW12B
Specific Range 61 38 80-84 45-53 63 68-187 104-130 126-263
conductance Median -- -- 82 50 - 107 118 204
(uS/cm) Samples 1 1 2 6 1 15 10 19
pH, Range 5.8 54 6.0-6.1 4.6-5.1 59 5.8-6.5 5.7-6.4 5.8-6.7
field Median - - - 5.0 - 6.2 6.1 6.1
(standard units) ~ Samples 1 1 2 6 1 15 11 19
Chemical- Range <5 <5 <5 <59 -- <5-21 <5-15 <5-31
oxygen Median - - - 7 -- 8 <5 8
demand (mg/L)  Samples 1 1 1 4 0 11 7 16
Biochemical- Range 1.3 2.6 0.6 0.9-4.9 -- 0.8-7.8 <0.1-6.0 0.7-6.9
oxygen Median - -- -- 20 -- 24 25 2.0
demand (mg/L)  Samples 1 1 4 0 11 7 15
Fecal Range - - - -- -- bdl bdl bdl
coliform Median - -- -- -- -- -- -- --
(cols/100 mL) Samples 0 0 0 0 0 2 3 13
Fecal Range -- - - - -- <10 <10 bdl-140
streptococcus Median -- -~ - -- - -- -- --
(cols/100 mL) Samples 0 0 0 0 0 1 2 10
Alkalinity, fixed Range 26 7 38 2-10 -- 46-53 46-56 75-89
endpoint Median -- -- -- 7 -- 49 50 82
(mg/L as CaCO3) Samples 1 1 5 0 10 6 7

Range 1.0 58 <1.0 <1.0-1.0 -- bdl-4.9 <1.0-5.6 5.7-35
(S]‘I’I‘g,faﬁj Median - - . <1.0 -~ 16 1.8 8.1

Samples 1 1 1 4 0 8 3 8
Chloride, Range 1.8 32 2.0 2.3-33 -- 1.6-35 1.8-5.3 1.1-8.2
dissolved Median -- -- -- 2.7 -- 2.6 39 6.8
(mg/L) Samples 1 1 1 4 0 11 7 16
Fluoride, Range - -- <0.2 <0.2 -- bdl bdl bdl-0.2
total Median - -- -- <0.2 -- <0.1 <0.2 <0.2
(mg/L) Samples 0 0 1 4 0 3 4 8
Aluminum, Range -- - - - - 1,200-100,000 2,800-45,000 1,400-110,000
total Median -- -- -- - - 10,000 21,000 42,000
(ug/L) Samples 0 0 0 0 0 5 5 6
Arsenic, Range - -- - -- -- bdl-36 bdl-37 bdl-120
total Median -- - - - -- 5* 5* <2
(ng/L) Samples 0 0 0 7 7 15
Barium, Range - -- -- -- -- <100-900 <100-100 <100-2,100
total Median - -- -- -- -- <100 <100 <100
(ng/L) Samples 0 0 7 7 15
Cadmium, Range -- -- -- - - bdl bdl bdl-5
total Median -- -- -- -- -- -- -- <2
(ug/L) Samples 0 0 0 0 0 7 7 15
Chromium, Range - - - - - bdl-150 bdl-44 bdi1-200
total Median -- - - - -- 8* 13 10
(ng/L) Samples 0 0 0 7 7 15
Copper, Range -- -- - -- -- bd1-600 bdl-140 bdl-550
total Median -- -- -- -- -- <50 <50 80*
(ug/L) Samples 0 0 0 0 0 7 7 15
Iron, Range -- - -- -- - 1,500-180,000 3,900-48,000  390-150,000
total Median -- -- - -- -- 4,000 8,100 18,000
(ug/L) Samples 0 0 0 0 0 7 7 15
Lead, Range - - -- -- -- 5.0-29 5.0-30 bdl-150
total Median - -- - -- -- 11 13 3*
(ug/L) Samples 0 0 0 0 0 7 7 15
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill, 1986-92--Continued

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; cols/100 mL, colonies
per 100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; ug/L, microgram per liter; *, value

calculated using a log-probability regression to estimate values below detection limits]

Constituent or property

(Continued) HBWE2 HBW1 HBWS HBW10 HBW11 HBW12 HBW12A HBW12B
Manganese, Range - -- -- - - bdl-1,400 220-1,200 40-4,000
total Median - -- -- -- -- 100* 620 410
(ng/L) Samples 0 0 0 0 0 7 7 15
Mercury, Range -- -- -- -- - bdl bdl bdl
total Median - -- - - -- -- - --
(ng/L) Samples 0 0 0 0 0 7 7 15
Zinc, Range - - -- -- - <10-210 <10-200 <10-290
total Median - -- - - -- 120 100 100
(ng/L Samples 0 0 0 0 0 7 7 15
Organic carbon,  Range - - -- 5.5 -- 0.5-5.5 0.7-4.0 0.8-8.7
total Median - -- -- -- -- 2.5 2.8 3.0
(mg/L) Samples 0 0 0 1 0 5 4 14

Constituent or property HBW14 HBW14A HBW14B HBW14C HBW14D HBW15 HBW16 HBW17A
Specific Range 61-140 185-192 67-175 71-185 106-195 98-115 37-53 bdl-34
conductance Median 104 188 110 108 158 102 44 26
(uS/cm) Samples 14 5 11 11 18 14 13 11
pH, Range 5.9-6.5 6.3-6.5 5.8-6.5 57-6.8 5.6-7.1 59-6.4 5.1-6.0 4.8-6.1
field Median 6.3 6.4 6.3 6.3 6.4 6.0 5.6 53
(standard units)  Samples 15 5 11 11 19 14 13 12
Chemical- Range <5-19 <5-9 bdl <5-47 <5-71 <5-16 <5-15 <5-46
oxygen Median <5 <5 <5 13 11 <5 <5 13
demand (mg/L.)  Samples 9 4 7 6 16 7 7 7
Biochemical- Range 0.3-2.9 0.5-2.0 0.1-5.1 0.3-5.1 0.6-8.7 0.5-5.9 0.1-4.2 1.6-20
oxygen Median 1.1 0.9 2.1 1.0 1.6 1.3 1.1 39
demand (mg/L)  Samples 9 4 7 6 15 7 7 7
Fecal Range bdl - <10-21 bdl bdl-350 -- -- <10-35
coliform Median -- -- - - <10 -- - --
(cols/100 mL) Samples 2 0 2 2 14 0 0 2
Fecal Range <10 -- <10 <10 bdl - -- 10.0
streptococcus Median - -- - -- -- -- -- --
(cols/100 mL) Samples 1 0 1 1 12 0 0 1
Alkalinity, Range 43-59 82-85 44-54 49-59 64-79 43-49 12-18 3-10
fixed endpoint Median 49 82 48 51 66 48 15 7.0
(mg/L as CaCO3) Samples 9 5 6 5 7 13 12 7
Sulfate Range 3.4-6.2 1.0-3.8 3.9-6.8 3.5-6.2 1.0-11 <1.0-4.2 bdl <1.0-4.8
(mg/L) Median 4.0 2.0 53 44 5.1 <1.0 <1.0 <1.0

& Samples 6 4 4 3 10 7 7 4
Chloride, Range bdl-3.4 2.3-32 <2.0-3.1 1.3-34 2.1-11 1.8-2.4 2.1-58 1.8-2.7
dissolved Median 2.6* 2.8 2.6 24 8.0 1.8 2.7 2.5
(mg/L) Samples 9 4 7 6 16 7 7 7
Fluoride, Range <0.2-0.2 bdl bdl-0.2 <0.2-0.2 0.2-0.5 -- -- bdl
total Median 0.2 <0.2 <0.2 0.2 0.4 - -- -
(mg/L) Samples 3 4 3 3 8 0 0 3
Aluminum, Range 130-940 - <100-970 460-3,000 5,100-160,000 -- -- 140-390
total Median 460 -- 660 1,000 26,000 -- -- 250
(ng/L) Samples 4 0 5 4 6 0 0 5
Arsenic, Range bdl -- bdl bdl bdl-55 -- - bdl
total Median - - - - 1* - - -
(ng/L) Samples 6 0 7 6 15 0 0 7
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill, 1986-92--Continued

[--, no data or insufficient data for computation of median; pS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; cols/100 mL, colonies per
100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a log-probability regression to estimate values below detection limits]

Constituent or pro
(Conﬂnuepd) perty HBW14 HBW14A HBW14B HBW14C HBW14D HBW15 HBW16 HBW17A

Barium, Range <100-400 - <100-200 <100-300 <100-700 -- - <100-300
total Median <100 -- <100 <100 <100 -- - <100
(ng/L) Samples 6 0 7 6 15 0 0 7
Cadmium, Range bdl - bdl bdl-10 bdl -- -- bdl
total Median -- -- -- -- -- - -- --
(ng/L) Samples 6 0 7 6 15 0 0 7
Chromium, Range bdl -- bdl-19 bdl 4-180 -- -- bdl-17
total Median - -- 6* -- 39 -- - 8*
(ug/L) Samples 6 0 7 6 15 0 0 7
Copper, Range <50 - bdl-60 <50-80 9-430 - - bdl
total Median <50 -- <50 50 130 -- -- <50
(ug/L) Samples 6 0 7 6 15 0 0 7
Iron, Range 1,300-8,200 -- 400-3,200 3,000-9,600  2,200-110,000 -- - 70-880
total Median 3,400 - 1,700 5,600 20,000 -- - 220
(ng/L) Samples 6 0 7 6 15 0 0 7
Lead, Range bdl-14 - bdl-21 bdl-23 2-44 -- -- bdl-8.0
total Median -- -- <5 3.2% 9 -- - 6
(ng/L) Samples 6 0 7 6 15 0 0 7
Manganese, Range 80-200 - 130-280 240-510 90-350 -- - 20-90
total Median 150 -- 200 260 160 -- -- 60
(ug/L Samples 6 0 7 6 15 0 0 7
Mercury, Range bdl -- bdl-4.7 bdl bdl-0.3 -- -- bdl
total Median -- -- 0.20 - 0.1* -- -- --
(ug/L) Samples 6 0 7 6 15 0 0 7
Zinc, Range bdl-70 -- bdl-180 bdl-110 <10-250 - -- bdl-130
total Median -- -- <50 60 70 -- -- <50
(ug/) Samples 6 0 7 6 15 0 0 7
Organic carbon,  Range 0.8-4.7 -- 09-7.1 4.1-8.7 0.2-10 -- -- 2.6-14
total Median 25 -- 2.2 6.2 3.2 -- - 32
(mg/L) Samples 4 0 4 4 14 0 0 4

Constituent or property HBW17B HBW17C HBW18A HBW18B HBW19A HBW20 HBW21 HBwW22
Specific Range bdl-80 bdl-138 131-327 301-612 170-340 56-158 78-124 57-107
conductance Median 36 59 210 398 243 87 108 80
(uS/cm) Samples 12 20 19 14 8 11 14 14
pH, Range 5.1-5.9 4.6-5.7 6.1-6.9 5.8-6.4 6.2-7.2 6.1-6.7 5.8-6.4 54-6.2
field Median 5.4 52 6.4 6.1 6.4 6.5 6.3 5.8
(standard units)  Samples 12 20 19 14 8 11 15 14
Chemical- Range <5-33 <5-56 <5-50 21-45 7 <5-11 <5-30 <5-68
oxygen demand  Median 12 10* 10 34 -- <5 8 17
(mg/L) Samples [ 16 16 4 1 7 15 14
Biochemical- Range 0.7-9.1 0.5-11 0.3-8.1 bdl 44 0.9-44 0.9-7.5 0.6-16
oxygen Median 3.0 43 1.7 - -- 1.7 23 1.5
demand (mg/L)  Samples 6 15 15 5 1 7 14 13
Fecal Range <10 bdl-160 bdl-1,000 bdl bdl bdl bd1-480 <2-250
coliform Median -- <10 <10 <10 -- -- <10 <10
(cols/100 mL) Samples 2 14 11 6 4 4 14 13
Fecal Range <10 <10-700 bdi-2,400 <10 bdl-67 <10 bdl-200 bdl-160
streptococcus Median -- <10 <10 <10 9 <10 <10 <10
(cols/100 mL) Samples 1 12 10 5 3 3 13 12
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill, 1986-92--Continued

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; cols/100 mL, colonies
per 100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a log-probability regression to estimate values below detection limits]

Constituent or property

{Continued) HBW17B HBW17C HBW18A HBW18B HBW19A HBW20 HBW21 HBW22
Alkalinity, Range 7-10 10-15 74-136 194-331 112-156 41-44 46-72 20-26
fixed endpoint Median 7.5 12 89 229 134 43 53 23
(mg/L as CaCO3) Samples 5 7 9 6 5 4 5 5
Sulfate Range 2.1-10 1.8-30 bdl-3.0 -- -- 04-3.8 09-14 bdl

o/L) Median 9.8 44 1.9% -- - 3.0 1.2 -
(m, Samples 3 10 8 0 0 3 5 5
Chloride, Range <2.0-3.1 3.5-53 2.6-9.0 2.3-26 2.0 bdl-3.6 2.5-58 9.6-12
dissolved Median 2.6 4.0 55 11 -- 2.0 33 11
(mg/L) Samples 6 16 16 5 1 7 15 14
Fluoride, Range bdl bdl bdl bdl 03 bdl bdl bdl
total Median -- <0.1 <0.1 <0.1 - <0.2 <0.1 <0.1
(mg/L) Samples 3 8 8 5 1 4 10 6
Aluminum, Range 300-3,100  240-22,000 790-16,000 5,800-130,000 230,000 1,300-45,000 1,500-28,000  660-39,000
total Median 1,600 2,400 4,800 59,000 -- 8,400 7,500 2,900
(ug/L) Samples 4 6 7 3 1 5 5 5
Arsenic, Range bdl-26 bdl bdi-17 <25-220 110 bdl bdl bdl-31
total Median -- -- 1.0* 41 - -- -- <2
(ng/L) Samples 6 15 16 5 1 7 15 14
Barjum, Range <100-300 <100-500 <100-300 <100-500 600 <100-100 <100-200 <100-600
total Median <100 <100 <100 300 -- <100 <100 <100
(ng/L) Samples 6 15 16 5 1 7 15 14
Cadmium, Range bdl bd! bdl bdl <2 bd! bdl bdl
total Median -- -- - <2 -- - -- -
(ng/L) Samples 6 15 16 5 1 7 15 14
Chromium, Range bdl-14 bdl-29 bdl-46 <25-160 240 bdi-33 bdl-50 bdl-330
total Median 11* 9 10* 49 -- 9* 13* 22%
(ng/L) Samples 6 15 16 5 1 7 15 14
Copper, Range bdl-<50 <50-70 bdl-150 320-2,500 780 bdl-70 bdl-200 bdl-100
total Median <50 3* 23 1,200 -- <50 60 8*
(ng/L) Samples 6 15 16 5 I 7 15 14
Iron, Range 300-2,900  240-13,000 600-12,000 21,000-170,000 290,000 1,500-35,000  770-61,000 230-47,000
total Median 1,600 830 1,800 77,000 -- 13,000 8,000 1,600
(ug/L) Samples 6 15 16 5 I 7 15 14
Lead, Range bdl-16 <1-26 bdi-32 <2-19 41 <2-34 bdl-15 <1-18
total Median 4% 2 4 7 - 7 3 2%
(ug/L) Samples 6 15 16 5 1 7 15 14
Manganese, Range 50-680 110-680 40-740 590-1,500 4,800 30-250 30-400 <10-470
total Median 110 350 220 1,000 -- 160 100 55
(ng/h Samples 6 15 16 5 I 7 15 14
Mercury, Range bdl-1.0 bdl bdl-8.6 bdl <0.20 bdl bdl <0.1-2.1
total Median 0.30 -- 0.20 -- -- <0.20 -- <0.20
(ng/L) Samples 6 15 16 5 1 7 15 14
Zinc, Range <50-110 <10-3,000 <10-210 120-350 630 <10-190 bdl-220 <10-180
total Median bdl 60 40 290 - 140 50% 40
(ng/L Samples 6 15 16 5 I 7 15 14
Organic carbon,  Range 0.7-51 1.5-13 0.5-8.3 7.4-44 [.1-11 0.6-2.3 1.5-9.5 1.1-17
total Median 1.8 36 43 18 4.9 0.9 24 53
(mg/L) Samples 4 15 14 8 3 5 14 13

Constituent or property HBW433 HBW600 HBW700 HBW721 HBW743A HBW800 HBW1501 HBSW1502
Specific Range 78-97 95-108 80-97 38-70 101-150 90-100 40-62 57
conductance Median 88 95 86 53 134 92 54 -
(uS/cm) Samples 13 3 4 9 20 5 3 I
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road fandfill, 1986-92--Continued

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; cols/100 mL, colonies per
100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a Iog-probability regression to estimate values below detection limits]

Harrisburg Road Landfill

1

““S‘gé‘fn'}}n"l:e%’f'”"y HBWA433 HBW600 HBW700 HBW721 HBW743A HBWBS00 HB W1501 HBSW1502
pH, Range 5.6-7.3 6.4-6.7 6.2-6.8 5.9-65 5.6-7.4 6.2-7.3 4.7-5.1 58
field Median 6.5 6.6 6.6 6.2 6.6 6.9 5.1 -
(standard units) Samples 14 3 4 10 23 5 3 1
Chemical- Range bdl -- -- bdl bdl <5 19 --
oxygen Median <5 -- -- <5 <5 - -- --
demand (mg/L)  Samples 7 0 4 15 1 1
Biochemical- Range <0.1-1.6 <0.1-0.4 0.1-0.5 <0.1-14 <0.1-13 0.1-2.0 -- -
oxygen Median 0.2 0.4 0.1 0.2* 0.2* 0.3 -- --
demand (mg/L.)  Samples 13 2 3 8 16 5 0 0
Fecal Range bdl-9 - -- bdl bdl - <2 --
coliform Median <2 -- -- -- -- -- - --
(cols/100 mL) Samples 7 0 0 4 15 0 1 0
Fecal Range bdl-20 -- - <2 bdl -- -- --
streptococcus Median <5 - -- - - - -- -
(cols/100 mL) Samples 4 2 12 0 0
Alkalinity, fixed Range 36-43 44-51 34-41 12-21 51-64 33-43 -- -
endpoint (mg/LL  Median 41 48 38 18 60 39 -- -
as CaCOy3) Samples 10 2 3 7 10 5 0 0
Sulfate Range bdl-4.4 <1.0 <1.0-1.0 bdl-1.0 bdl <1-1.3 <1.0 -
(mg/L) Median 1.0 -- <1.0 <1.0 <1.0 1.0 -- --
Samples 9 2 3 5 12 5 I 0
Chloride, Range bdl-2.8 0.8-2.5 1.8-5.0 bdl-4.0 3.8-7.7 1.5-2.7 43 -
dissolved Median 2.1 1.6 3.0 1.7* 5.7 1.8 -- -
(mg/L) Samples 13 2 3 8 19 5 I 0
Fluoride, Range bdl -- - bdl bdl -- - --
total Median -- -- -- -- -- -- -- --
(mg/L) Samples 4 0 3 7 0
Aluminum, Range <100-580 -- -- <100-150 <100-460 -- -- -
total Median <100 - -- 100* <100 -- -- -
(ng/l) Samples 6 0 4 7 0 0 0
Arsenic, Range bdl - -- bdl bdl - <l -
total Median -- -- -- <1 <2 -- -- -
(ng/L) Samples 9 6 17 1 0
- Barium, Range <100-100 - -- <100 <100 -- <100 --
total Median <100 -- -- <100 <100 -- -- -
(ng/L) Samples 9 6 17 0 1
Cadmium, Range bdl -- -- bdl bdl - <1 -
total Median <1 -- - - <1 - -- --
(ng/L) Samples 9 6 17 1 0
Chromium, Range bdl - -- bdl bdI-5.0 - 5.0 --
total Median -- - - -- 1* -- -- -
(ug/L) Samples 9 0 6 17 I 0
Copper, Range bdl -- -- <50-100 bdI-50 -- 8.0 --
total Median <50 -- -- 62 27 -- -- -
(ug/L) Samples 9 0 6 17 0 I
Iron, Range <50-390 -- -- <50-160 <10-1,400 -- 2,300 --
total Median 110 -- -- 60 40 -- -- -
(ng/L) Samples 9 6 17 1
Lead, Range bdi-33 - -- <2-33 bdl-31 -- 4.0 -
total Median 4* -- -- -- 1* -- -- --
(ng/L) Samples 9 0 6 17 0 I
Manganese, Range <10-800 - -- <10-40 <10-80 - 640 -~
total Median <20 - -- <20%* T* - - -
(ng/L) Samples 9 6 17 0 1 0



Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill, 1986-92--Continued

[--, no data or insufficient data for computation of median; pS/cm, microsiemens per centimeter; mg/L, milligram per liter; <, less than; cols/100 mL, colonies per
100 milliliters; bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a log-probability regression to estimate values below detection limits]

Constituent or propert
(Continu :d) perty HBW433 HBW600 HBW700 HBW721 HBW743A HBW800 HBW1501 HBSW1502
Mercury, Range bdl -- - bdl bdl - 0.5 --
total Median <0.20 -- - <0.20 - -- -- --
(ng/D Samples 9 0 0 6 17 0 1 0
Zinc, Range 380-1,400 - - <50-630 70-830 - 100 -
total Median 1,000 - -- - 140 - -- -
(ng/L) Samples 9 0 0 6 17 0 1 0
Organic carbon,  Range <0.1-0.4 - 03 <0.1-0.2 <0.1-0.6 -- 6.5 --
total Median - - -- <0.1 0.1* - - -
(mg/L) Samples 6 0 1 5 15 0 1 0
Constituent or property HBW1504 HBW1602 HBW1603 HBW1850 HBW2101
Specific Range 27-84 175-185 154 122-215 20-22
conductance Median 36 180 -- 179 21
(uS/cm) Samples 8 2 1 18 4
pH. Range 5.0-6.0 5.9 5.5 5.66.9 4652
(standard Median 54 -- -- 6.4 5.1
units) Samples 8 2 1 18 4
Chemical- - Range <5-6 12 - bdl <5
gerynga n]:i Median <5 - -- <5 <5
(mg/L) Samples 7 1 0 15 3
Biochemical- Range 0.2-9.8 7.6 - 0.1-23 0.8-3.4
e Median 13 - - 1.0 22
(mg/L) Samples 7 1 0 14 3
Fecal -
. Range - - - <10-18 -
(oolg/io  Median - ; 5 < 0
mL) Samples 0 0 0 3 0
Fecal
streptococcus ﬁ::jgi: o N - - <1 ?(')99 -
1s/100 o o N
gg) Samples 0 0 0 3 0
Alkalinily, - Range 2.0-8.0 72-77 - 59-108 2-5
point (mg/L Median 3.0 74 - 84 2
as CaCOy) Samples 7 2 0 11 3
Range <1.0-2.5 1.0 - <1.0-4.8 1.0-3.0
(S];‘I‘g,fai‘; Median 12 - - 1.0* 18
Samples 7 1 0 11 3
Chloride, Range 2.3-4.7 3.4 -- 2.3-5.0 2.6-3.8
dissolved Median 2.8 -- -- 2.9 29
(mg/L) Samples 7 1 0 15 3
Fluoride, Range -- -- -- bdl --
total Median -- -- -- -- -
(mg/L) Samples 0 0 0 4 0
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Table 9. Summary of selected ground-water quality data for the Harrisburg Road landfill,
1986-92 --Continued

[--, no data or insufficient data for computation of median; uS/cm, microsiemens per centimeter; mg/L,
milligram per liter; <, less than; cols/100 mL, colonies per 100 milliliters; bdl, value below the least sensitive
analytical detection limit where multiple detection levels were used; pg/L, microgram per liter; *, value
calculated using a log-probability regression to estimate values below detection limits]

o o A Pe™  HBW1504  HBWI1602  HBW1603 HBW1850  HBW2101
Aluminum, Range - -- - <100-580 -
total Median -~ -- - 190 -
(ng/L) Samples 0 0 0 6 0
Arsenic, Range -- -- -- bdl -
total Median -- - - - -
(ng/L) Samples 0 0 0 8 0
Barium, Range - -- -- <100-100 -
total Median - - - <100 -
(ug/L) Samples 0 0 0 8 0
Cadmium, Range - - -- bdl -
total Median - - - - -
(ng/L) Samples 0 0 0 8 0
Chromium,  Range -~ -- - bdl-26 -
total Median -- -- -- 5.4% -
(ng/L) Samples 0 0 0 8
Copper, Range -- -- -- bdl-50 -
total Median - - -- <50 -
(ng/L) Samples 0 0 0 8 0
Iron, Range -~ - -- <10-1,200 --
total Median -- - -- 390 --
(ng/L) Samples 0 0 0 8 0
Lead, Range - -- - <5-44 -
total Median -~ -- -- 8 --
(ng/L) Samples 0 0 0 8 0
Manganese, Range -~ -- -- <10-70 --
total Median -~ - -- 60 -
(ng/L) Samples 0 0 0 8 0
Mercury, Range - - -- bdl --
total Median -~ -- -- <0.20 --
(ug/L) Samples 0 0 0 8 0
Zinc, Range -- -- - 1,000-21,000 -
total Median - - - 14,000 -
(ng/L) Samples 0 0 0 8 0
Organic Range 2.5-32 8.1 -- 0.13.9 23-83
carbon, total Median 2.8 - -- 1.2 53
(mg/L) Samples 2 I 0 8 2
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Table 10. Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg County action levels
in ground-water samples from the Harrisburg Road landfill, 1986-92

[--, no data; mg/L, milligram per liter; pg/L, microgram per liter; >, greater than]

Constituent or property HBWE2 HBW1 HBW8S HBW10 HBW11 HBW12 HBW12A HBW12B HBW14
pH, Exceedences 1 1 2 6 1 12 11 16 14
field Samples 1 1 2 6 1 15 11 19 15
(standard Minimum 5.8 5.4 6.0 46 5.9 5.8 5.7 5.8 5.9
Uﬂits) Maximum - - -- -- -- - - -- -
Chemical- gy ceedences 0 0 0 0 - 0 0 1 0
oxyge Samples 1 1 1 4 0 11 7 16 9
demand Maximum - - -- - -- -- - 31 -
(mg/L)

Biochemical-  pyceedences 0 - 0 0 - 2 1 3 0
donod Samples 1 0 1 4 0 11 7 15 9
(mg/L) Maximum -- - -- -- -- 7.8 6.0 6.9
Arsenic, Exceedences -- -- -- - - 0 0 2 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum - - - - - - - 120 -
Barium, Exceedences - - - - - 0 0 1 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum -- - - - - - - 2,100 -
Cadmium, Exceedences - - - - -- 0 0 0 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum - -- -- -- -- -- - -- -
Chromium, Exceedences - -- -- -- -- 1 0 2 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum - - - - - 150 -- 200 -
Copper, Exceedences -- -- -- -- -- 0 0 0 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum -- -- -- -- -- - -- -- -
Iron, Exceedences -- -- - -- -- 7 7 15 6
total Samples 0 0 0 0 0 7 7 15 6
(ug/l) Maximum - - - - - 180,000 48,000 150,000 8200
Lead, Exceedences -- -- - -- - 0 0 1 0
total Samples 0 0 0 0 0 7 7 15 6
(ug/L) Maximum - - - - - - - 150 -
Manganese,  Exceedences -- - - ~- - 5 7 14 6
total Samples 0 0 0 0 0 7 7 15 6
{(pg/L) Maximum - - - - - 1,400 1,200 4,000 200
Mercury, Exceedences -- -- -~ -- -- 0 0 0 0
total Samples 0 0 0 0 0 7 7 15 6
(ug/L) Maximum -- - -- -- - -- -- -- -
Zinc, Exceedences -- -- -- -- -- 0 0 0 0
total Samples 0 0 0 0 0 7 7 15 6
(ng/L) Maximum -- - - - - - -- -- -
Organic Exceedences -- -- -- 0 -- 0 0 0 0
carbon, total ~ Samples 0 0 0 1 0 5 4 14 4
(mg/L) Maximum - - - -- -- -- - - -
Organic

Exceedences 0 -- -~ 0 - 0 0 0 0
halogens,  Samples [ 0 0 2 0 7 5 13 6
(mg/L) Maximum -- - -- -- - - - -
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Table 10. Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg County action levels
in ground-water samples from the Harrisburg Road landfill, 1986-92--Continued

[--, no data; mg/L, milligram per liter; ug/L, microgram per liter; >, greater than]

Constituent or property HBW14A HBW14B HBW14C HBW14D HBW15 HBW16 HBW17A HBW17B HBW17C HBWI18A

PH, Exceedences 5 11 10 15 14 13 12 12 20 12
field Samples 3 11 11 19 14 13 12 12 20 19
(standard Minimum 64 5.8 5.7 5.6 5.9 5.2 438 5.1 4.6 6.1
units) Maximum ' - - -- -- -- -- -- -- -
Chemical-  Exceedences 0 0 1 3 0 0 2 2 3 3
dcl{]ga o Samples 4 7 6 16 7 7 7 6 16 16
(mg/L) Maximum - - 47 71 - -- 46 33 56 50
B)i(ocl:r:lmical- Exceedences 0 1 1 2 1 0 3 2 7 4
e e Samples 4 7 6 15 7 7 7 6 15 15
c Maximum . 5.1 5.1 8.7 5.9 . 20 9.1 11 8.1
(mg/L)
Arsenic, Exceedences -- 0 0 1 - -- 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum -- -- -- 55 - -- - -- -- -
Barium, Exceedences -- 0 0 0 - -- 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum - - - - - - - -- - -
Cadmium, Exceedences - 0 1 0 - - 0 0 0 0
total Samples 0 7 6 15 0 ] 7 6 15 16
(ug/L) Maximum -- - 10 -- - -- -- -- - -
Chromium, Exceedences -- 0 0 5 -- -- 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum - - - 180 - . - - - -
Copper, Exceedences -- 0 0 0 - -- 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum - - - - - - - - - -
Iron, Exceedences - 7 6 15 - - 2 6 13 16
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum - 3,200 9,600 110,000 - - 880 2,900 13,000 12,000
Lead, Exceedences - 0 0 0 - - 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ng/L) Maximum -- -- -- -- -~ -- -- -- -- -
Manganese,  Exceedences -- 7 6 15 - - 6 5 15 15
total Samples 0 7 6 15 0 0 7 6 15 16
(ng/L) Maximum - 280 510 350 - - 90 680 680 740
Mercury, Exceedences -- 1 0 0 - -- 0 0 0 2
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum -- 4.7 - -- - -- - - - 3.6
Zinc, Exceedences - 0 0 0 - - 0 0 0 0
total Samples 0 7 6 15 0 0 7 6 15 16
(ug/L) Maximum - - -- - - - - - - -
Organic 1 0
carbon Exceedences -- 0 0 1 - -- 4 1 2
otal Samples 0 4 4 14 0 0 14 4 15 14
(mg/L) Maximum -- -- -- 10 -- -- 51 13 --
Organic E d 0 0 0 0
halogens, xceedences - - -- 0 0 2
wotal Samples 0 6 5 13 0 0 6 6 14 14
(mg/L) Maximum -- - -- -- -- - - - 0.13 --
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Table 10. Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg County action levels
in ground-water samples from the Harrisburg Road landfill, 1986-92--Continued

[--, no data; mg/L, milligram per liter; pg/L, microgram per liter; >, greater than]

Constituent or property HBW18B HBW19A HBW20 HBW21 HBW22 HBW433 HBW600 HBW700 HBW721
pH, Exceedences 14 5 5 15 15 7 1 1 8
field Samples 14 8 11 15 15 14 3 4 10
(standard Minimum 5.8 6.2 6.1 5.8 54 5.6 6.4 6.2 5.9
units) Maximum -- -- - -- -- - -- -- -
Chen;ical— Exceedences 2 0 0 1 3 0 -- - 0
yeen, Samples 4 1 7 15 15 7 0 0 4
(mg/L) Maximum 45 -- - 30 68 -- -- --
Biochemical- gy oedences 1 0 0 3 3 0 0 0 0
dayech Samples 5 1 7 14 14 13 2 3 8
(mg/L) Maximum 13 - -~ 7.5 >16 -- -- --

Arsenic, Exceedences 2 1 0 0 0 0 -- - 0
total Samples 5 7 15 15 9 0 0 6
(ng/L) Maximum 220 110 -~ -- -- -- -- -~ -
Barium, Exceedences 0 0 0 0 0 0 -- -- 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum -- - - -- - -- -- -- --
Cadmium, Exceedences 0 0 0 0 0 0 -- - 0
total Samples 5 1 7 15 15 9 0 0 6
(ug/L) Maximum -- - -- -- - -- -- -- -
Chromium, Exceedences 2 1 0 1 1 0 -- - 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum 160 240 - 50 330 -- -- -- -
Copper, Exceedences 3 0 0 0 0 0 -- - 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum 2,500 - -- -- - -- -- -- -
Iron, Exceedences 5 1 7 15 12 1 - - 0
total Samples 5 1 7 15 15 9 0 0 6
(ug/L) Maximum 170,000 290,000 35,000 61,000 47,000 390 -- -- -
Lead, Exceedences 0 0 0 0 0 0 - - 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum -- - -- -- - -- -- -- -
Manganese,  Exceedences 5 1 6 13 10 2 -- -- 0
total Samples 5 1 7 15 15 9 0 0 6
(ug/L) Maximum 1,500 4,800 250 400 470 800 -- -- -
Mercury, Exceedences 0 0 0 0 1 0 - - 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum -- -- - -- 2.1 -- -- -- -
Zinc, Exceedences 0 0 0 0 0 0 -- -- 0
total Samples 5 1 7 15 15 9 0 0 6
(ng/L) Maximum -- -- - -- - -- -- -- -~
. 0
Organic Exceedences 5 1 0 0 3 0 - 0 5
carbon, total ~ Samples 8 3 5 14 14 6 0 1 -
(mg/L) Maximum 44 11 -- -- 20 -- -- --
Organic 0
Exceedences 0 0 0 0 0 0 0 0
halogens.  Samples 7 3 6 11 10 8 2 2 9
(mg/L) Maximum -- - - - - -- - - -
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Table 10. Summary of constituents and properties exceeding or outside of ranges designated by Mecklenburg County action
levels in ground-water samples from the Harrisburg Road landfill, 1986-92--Continued

[--, no data; mg/L, milligram per liter; pg/L, microgram per liter; >, greater than]

Constituent or property HBW743A HBWS800 HBW1501 HBW1502 HBW1504 HBW1602 HBW1603 HBW1850 HBW2101
pH, Exceedences 11 2 3 1 8 2 1 15 4
field Samples 23 5 3 1 8 2 1 18 4
(standard Minimum 5.6 6.2 4.7 5.8 5.0 59 55 5.6 4.6
units) Maximum - - - - - - - - --
g;’;g“:nca“ Exceedences 0 0 0 - 0 0 - 0 0
o Sampls L
(mg/L)

Bioc}:]mical- Exceedences 0 0 -- - 1 1 -- 0 0
doe Samples 16 5 0 0 7 1 0 14 3
(mg/L) Maximum - - - - 9.8 7.6 - - -
Arsenic, Exceedences 0 -- 0 -- -- -- -- 0 --
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum -- -- -- -- -- -- - -- --
Barium, Exceedences 0 -- 0 -- -- -- - 0 --
total Samples 17 0 1 0 0 0 0 8 0
(ug/L) Maximum - -- - -- -- - - - -
Cadmium, Exceedences 0 - 0 -- - -- - 0 -
total Samples 17 0 1 0 0 0 0 8 0
(ug/L) Maximum - -- - - - - -- -- --
Chromium, Exceedences 0 -- 0 -- -- -- -- 0 --
total Samples 17 0 1 0 0 0 0 8 0
(ug/L) Maximum - - - - -- - - - -
Copper, Exceedences 0 -- 0 -- -- -- -- 0 --
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum -- - -- -- -- -- - -- --
Iron, Exceedences 2 -- 1 - -- -- - 5 -
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum 1,400 -- 2,300 -- -- -- - 1,200 --
Lead, Exceedences 0 -- 0 -- -- -- - 0 --
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum - -- - -- - -- - - -
Manganese,  Exceedences 2 -- 1 -- - -- -- 5 --
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum 80 -- 640 -- -- -- - 70 --
Mercury, Exceedences 0 -- 0 -- -- -- -- --
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum -- - - - -- - - - --
Zinc, Exceedences 0 -- 0 -- -- -- -- 5 -
total Samples 17 0 1 0 0 0 0 8 0
(ng/L) Maximum -- -- -- -- -- - - 21,000 -
Organic Exceedences 0 - 0 - 0 0 - 0 0
total ’ Samples 15 0 1 0 2 1 0 8 2
(mg/L) Maximum - -- - -- -- - - - -
Organic

Exceedences 0 0 1 -- 0 0 - 0 0
halogens,  Samples 18 2 1 0 2 I 0 6 3
(mg/L) Maximum - - 0.45 -- -- -- - -- --
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Table 11. Summary of synthetic organic compounds detected in ground-water samples from the Harrisburg Road landfill,
1986-92

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Total organic halogens | pwes  HBW10 HBW12 HBW12A HBW12B  HBW14 HBW14B HBW14C HBW14D HBW17A HBW17B

(mgfL)
Samples 1 2 7 5 13 6 6 5 13 6 6
Detections 1 2 1 0 1 0 0 0 2 0 2
Max. detected 0.01 0.01 0.01 -- 0.02 -- -- -- 0.01 - 0.06
HBW17C HBW18A HBW18B HBW19A HBW20 HBW21 HBW22 HBW433 HBW600 HBW700 HBW721
Samples 14 4 7 3 3 11 11 8 2 2 9
Detections 8 6 5 1 1 1 8 1 0 0 1
Max. detected 0.13 0.04 0.07 0.02 0.04 0.02 0.03 0.02 -- -- 0.05
HBW743A HBWS800 HBW1501 HBW1504 HBW1602 HBW1850 HBW2101
Samples 18 2 1 2 1 6 3
Detections 1 0 1 0 1 0 1
Max. detected 0.01 -- 0.45 - 0.02 -- 0.05
Pesticides (ng/L) HBW12B HBW14 HBW14A HBW14D HBW15 HBW16 HBW17A HBW17C HBW18A HBW18B
Aldrin, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 1 0 0 0 0
Max. detected -- - -- -- - 0.03 - - -- --
Chlordane, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 0 0 1 0 0
Max. detected -- -- -- - -- -- - 0.1 -- --
DDT, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 3 0 0 0 1 0 0 0 0
Max. detected -- 0.07 - -- - 0.04 - -- -- --
Dieldrin, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 0 0 1 0 0
Max. detected - -- -- -- -- - -- 0.10 -- --
Endosulfan, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 1 0 0 0 0
Max. detected -- -- -- - -- 0.04 -- -- - -
Heptachlor, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 0 0 1 0 0
Max. detected - - -- - -- - -- 0.02 - -
Heptachlor Samples 12 3 4 12 7 7 1 11 9 4
epoxide, Detections 0 0 0 0 0 0 0 0 0 0
total Max. detected -- - -- -- -- -- -- -- -- --
Lindane, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 0 0 0 0 0
Max. detected -- -- -- -- -- -- -- -- -- --
Perthane, Samples 12 3 4 12 7 7 1 11 9 4
total Detections 0 0 0 0 0 1 0 0 0 0
Max. detected -- -- -- -- - 0.40 -- -- -- --
2,4-D, Samples 12 3 4 11 7 7 1 12 9 4
total Detections 1 0 4 1 6 6 0 0 1 3
Max. detected 0.01 -- 1 0.03 1.80 1.20 -- -- 0.01 0.07
2,4-DP, Samples 12 3 4 11 7 7 1 12 9 4
total Detections 0 0 0 0 0 0 0 0 1 1
Max. detected -- -- - -- - - -- - 0.04 0.04
2,4,5-T, Samples 12 3 4 11 7 7 1 12 9 4
total Detections 0 2 4 0 5 5 0 0 1 0
Max. detected -- 0.02 0.02 -- 0.05 0.03 -- 0.01 0.01 --
Silvex, Samples 12 3 4 11 7 7 1 12 9 4
total Detections 0 1 0 0 0 0 0 0 0 0
Max. detected -- 0.02 -- -- - -- -- -- - --
Pesticides (Lg/L) HBW1SA HBW20 HBW21 HBW22 HBWA433 HBW721 HBW743A HBW1501 HBW1850
(Continued)
Aldrin, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 0 0 0 0 0 0 0
Max. detected -- -- -- -- -- -- - - -
Chlordane, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 1 11 0 1 0 0 0
Max. detected -- -- 0.2 0.6 - 1.0 -- -- --
DDT, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 0 0 0 0 0 0 0
Max. detected -- -- - -- - . - -- --
Dieldrin, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 2 1 0 0 0 0 0
Max. detected -- - 0.10 0.10 - -- -- -- --
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Table 11. Summary of synthetic organic compounds detected in ground-water samples from the Harrisburg

Road landfill, 1986-92--Continued

[mg/L., milligram per liter; Max. detected, maximum concentration detected; --, not detected; ug/L., microgram per liter]

Pesticides (u1g/L)

(Continued HBW19A HBW20 HBW21 HBW22 HBW433 HBW721 HBW743A HBW1501 HBW1850
Endosulfan, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 0 0 0 0 0 0 0

Max. detected -- -- - -- -- -- -- -- -
Heptachlor, Samples 1 1 14 14 1 1 12 1 10
total Detections 0] 0 0 0 0 0 0 0 0
Max. detected -- -- -- -- -- -- -- -- --
Heptachlor Samples 1 1 14 14 1 1 12 1 10
epoxide, Detections 0 0 2 5 0 0 0 0 0
total Max. detected -- -- 0.01 0.01 -- -- -- -- -
Lindane, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 0 0 1 0 0 0 0 0
Max. detected - - -- 0.01 - - - -- -
Perthane, Samples 1 1 14 14 1 1 12 1 10
total Detections 0 (0] 0 (0] 0 0 0 0 0
Max. detected -- -- - - - - - -- --
2,4-D, Samples 1 1 15 15 1 1 11 1 10
total Detections 0 1 2 3 0 0 0 1 10
Max. detected - 0.01 0.46 24 - - - 0.22 18
2,4-DP, Samples 1 1 15 15 1 1 11 1 10
total Detections 0 0 0 0 0 0 0 0 0
Max. detected -- -- -- - -- -~ - -- --
2,4,5-T, Samples 1 1 15 15 1 1 11 1 10
total Detections 0 1 1 3 0 0 0 1 9
Max. detected - 0.01 0.32 1.0 -- - - 0.09 3.5
Silvex, Samples 1 1 15 15 1 1 11 1 10
total Detections 0] 0] 0] 0] 0 0] 0] 0] 0
Max. detected -- -~ -- -- -- -- -- -- --
Halogenated allphatic
compounds (jiglL) HBW14D HBW{7C HBW18A HBW18B HBW21 HBW22 HBW721 HBW743A HBW1501
Methy! Samples 2 4 5 4 6 4 0 5 1
chloride, Detections 0 0 1 0 0 0 - 0 0
total Max. detected - - 60 - - - -- -- -
Methylene Samples 2 4 5 4 6 4 1 5 1
chloride, Detections 0 4 5 4 0 0 0 0 1
total Max. detected - 11 10 84 - - - - 22
Chloroform, Samples 2 4 5 4 6 4 1 5 1
total Detections 0 4 0 0 0 0 0 5 1
Max. detected - 0.40 -- - - -~ -- 03 0.3
Trichlorofluo-  Samples 2 4 4 4 5 4 1 5 1
romethane, Detections 0 0 0 0 0 0 0 0 1
total Max. detected - -~ - -- - - - - 1.5
Dichlorodifluo- Samples 2 4 4 4 5 4 1 5 1
romethane, Detections 0 4 3 4 0 0 0 0 1
total Max. detected - 4.3 22 15 -- -~ -- -- 12
Vinyl Samples 2 4 5 4 6 4 1 5 1
chloride, Detections 0 4 0 3 0 0 0 0 1
total Max. detected -- 5.9 -- 1.6 - - - - 3.0
Chloroethane,  Samples 2 4 5 4 6 4 1 5 1
total Detections 0 4 4 3 0 0 0 0 1
Max. detected -- 1.5 1.1 54 -- - -- - 34
1,1-Dichloro- Samples 2 4 5 4 6 4 1 5 1
ethane, Detections 0 4 4 4 0 0 0 5 1
total Max. detected - 17 0.60 4.0 -- -~ -- 0.5 44
1,2-Dichloro- Samples 2 4 5 4 6 4 1 5 1
ethane, Detections 0 0 0 0 0 0 0 0 1
total Max. detected - - -- - - - - - 57
1,1,1-Trichloro- Samples 2 4 5 4 6 4 1 5 1
ethane, Detections 0 0 4 4 1 0 0 0 0
total Max. detected -- -~ 5.0 0.80 5.0 -- - - -
1,1,2-Trichloro- Samples 2 4 5 4 6 4 1 5 1
ethane, Detections 0 0 0 0 0 0 0 0 1
total Max. detected -- -- -- -- -- - - - 6.5
1,1,2,2-Tetra- Samples 2 4 5 4 6 4 1 5 1
chloroethane, Detections 0 0 1 0 0 0 0 0 0
total Max. detected -- - 5.0 - - - - - -
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Table 11. Summary of synthetic organic compounds detected in ground-water samples from the Harrisburg
Road landfill, 1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Halogenated aliphatic

compounds (ug/L) HBW14D HBW17C HBW18A HBWi18B HBW21 HBW22 HBW721 HBW743A HBW1501
(Continued)

cis-1,2-Dichloro- Samples 2 1 0 0 0 0 0 0 0
ethylene, Detections 0 1 -- -- -- -- -- -- --
total Max. detected -- 6.2 -- -- -- -- -- -- --
trans-1,2- Samples 2 4 4 4 5 7 1 5 1
Dichloro- Detections 0 4 2 4 0 0 0 0 1
ethylene, total ~ Max. detected -- 49 0.70 32 -- - -- -- 93
1,1-Dichloro- Samples 2 4 0 4 6 4 1 5 1
ethylene, Detections 0 4 -- 0 0 0 0 0 1
total Max. detected -- 0.70 - -- -- -- -- -- 1.0
Trichloro- Samples 2 4 5 4 6 4 1 5 1
ethylene, Detections 0 4 2 4 0 0 0 0 1
total Max. detected -- 33 0.40 2.2 -- -- -- -- 74
Tetrachloro- Samples 2 4 5 4 6 4 1 5 1
ethylene, Detections 0 4 4 4 0 0 0 1 1
total Max. detected -- 110 0.50 2.8 - - - 0.20 130
1,2-Dichloro- Samples 2 4 5 4 6 4 1 5

propane, Detections 0 0 0 0 0 0 0 0 1
total Max. detected - -- -- - - -- -- - 9.6

Aromatic and halogenated
aromatic compounds (itg/L) HBW10 HBW12 HBW14D HBW17C HBWI18A HBW18B HBW21

Benzene, Samples 0 0 2 4 5 4 6
total Detections -- - 0 4 0 4 0
Max. detected -- -- - 47 -- 1.7 -
Chlorobenzene, Samples 0 0 2 4 5 4 6
total Detections -- - 0 0 0 1 0
Max. detected -- -- -- -- - 27 --
1,4-Dichloro- Samples 1 1 2 4 6 4 6
benzene, Detections 0 0 0 0 0 0 0
total Max. detected - -- -- -- -- - -
1,3-Dichloro- Samples 1 1 2 4 6 4 6
benzene, Detections 0 0 0 0 1 0 0
total Max. detected -- - - -- 1.8 - -
Toluene, Samples 0 0 2 4 5 4 6
total Detections -- - 0 0 1 0 1
Max. detected -- -- -- -- 0.20 - 5.0
p-1sopropyl- Samples 0 0 0 1 0 0 0
toluene, Detections -- -- -- 1 -- -- --
total Max. detected -- - - 0.5 - - -
Ethylbenzene, Samples 0 0 2 4 5 4 6
total Detections -- - 0 3 0 0 0
Max. detected -- - - 0.30 - - -
Isopropyl- Samples 0 0 0 1 0 0 0
benzene, Detections - - - 1 - -- -
total Max. detected -- -- -- 1.1 - -- --
Pseudo- Samples 0 0 0 1 0 0 0
cumene, Detections -- -- - 1 - - -
total Max. detected -- -- -- 1.0 - -- -
sec-Butyl- Samples 0 0 0 1 0 0 0
benzene, Detections - -- -- 1 - -- -
total Max. detected - -- -- 0.20 - -- -
Xylene, Samples 0 0 2 1 5 4 6
total Detections -- -- 0 1 0 0 0
Max. detected -- -- -- 8.5 - -- --

Aromatic and halogenated
aromatic compounds (ig/L) HBW22 HBW433 HBW721 HBW743A HBW1501 HBW1850

(Continued)

Benzene, Samples 4 0 1 5 1 0
total Detections 0 -- 0 0 1 -

Max. detected - - - -- 31 --
Chloro- Samples 4 0 1 5 1 0
benzene, Detections 0 -- 0 0 1 -
total Max. detected -- -- -- -- 0.3 --
1,4-Dichloro- Samples 7 1 1 7 1 3
benzene, Detections 0 0 0 0 1 0
total Max. detected -- -- - - 6.6 --
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Table 11. Summary of synthetic organic compounds detected in ground-water

samples from the Harrisburg Road landfill, 1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected;
ng/L, microgram per liter]

Aromatic and halogenated

aromatic compounds (ug/L) HBW22 HBW433 HBW721 HBW743A HBW1501 HBW1850
(Continued)
1,3-Dichloro- Samples 7 1 1 7 1 3
benzene, Detections 0 0 0 0 0 0
total Max. detected - -- -- - - --
Toluene, Samples 4 0 1 5 1 0
total Detections 0 - 0 2 1 --
Max. detected - - - 2.1 0.9 --
p-Isopropyl- Samples 0 0 0 0 0 0
toluene, Detections - - - - -- --
total Max. detected -- - -- - - -
Ethyl- Samples 4 0 1 5 1 0
benzene, Detections 0 -- 0 0 1 --
total Max. detected -- -- - -- 0.6 -
Isopropyl- Samples 0 0 0 0 0 0
benzene, Detections -- - - - - --
total Max. detected - -- - - - --
Pseudo- Samples 0 0 0 0 0 0
cumene, Detections - - - -- -- --
total Max. detected -- - - - - -
sec-Butyl- Samples 0 0 0 0 0 0
benzene, Detections - - - - - -
total Max. detected -- - -- -- -- --
Xylene, Samples 4 0 1 0 1 0
total Detections 0 -- 0 S 1 --
Max. detected -- - - - 22 --
Phenols, k°‘°;‘:;;:)“" Phthalates |pwio HBWI2 HBWI4D HBWI7C HBWISA HBW18B
Phenols, Samples 0 0 0 0 0 0
total Detections - - - -- -- --
Max. detected - - - -- -- --
2-Hexanone, Samples 0 0 0 0 1 0
total Detections -- - - -- 1 --
Max. detected -- - - - 50 --
Bis(2-ethylhexy!) Samples 1 i 2 3 S 2
phthalate, Detections 1 1 0 0 1 0
total Max. detected 19 6 -- - 12 -
Di-n-butyl Samples 1 1 2 3 5 2
phthalate, Detections 0 0 0 0 0 1
total Max. detected - - -- - -- 5.0
N-Butylbenzyl  Samples 1 1 2 3 5 2
phthalate, Detections 1 0 0 0 0 0
total Max. detected 8 -- -- -- -- --
Phenols, ketones, and
phthalates (ig/L) HBW21 HBW22 HBWA433 HBW743A HBW1850
(Continued)
Phenols, Samples 0 0 0 1 0
total Detections -- - -- 1 -
Max. detected -- -- - 23 -
2-Hexanone, Samples 1 0 0 0 0
total Detections 1 -- - -- -
Max. detected 100 -- - - -
Bis(2-ethyl- Samples
hexyl) Detections ? ; (1) g (3)
phthalate, Max. detected 6.0 i7
total . - - -
Di-n-butyl Samples 6 7 1 4 3
phthalate, Detections 0 0 0 0 0
total Max. detected - - - - -
N-Butylbenzyl ~ Samples 6 7 1 4 3
phthalate, Detections 0 0 0 0 0
total Max. detected -- -- - - -
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Table 37. Summary of selected ground-water quality data for the York Road landfill, 1986-92

[ES/cm, microsiemen per centimeter; --, no data or insufficient data for computation of median; mg/L, milligram
t

an; *, value calculated using a log-probability regression to estimate values below detection limits; >,

eater lﬁ

er liter; <, less
an; bdl, value

below the least sensitive analytical detection limit where multiple detection levels were used; cols/100 mL, colonies per 100
milliliters; pg/L., microgram per liter]

Constituent or property YRWA YRW1 YRW2 YRW3 YRW6 YRW6A YRWé6B
Specific Range 73-150 425-3,000 78-117 155-188 550-580 375-530 515-1,130
conductance Median 82 1,400 96 162 565 420 835
(uS/cm) Samples 4 11 8 8 2 21 18
pH, field Range 6.0-6.2 59-72 5.6-7.0 5.0-5.6 6.2-6.4 59-7.8 6.1-7.8
(standard Median 6.1 6.5 6.0 5.4 - 6.4 6.5
units) Samples 4 11 8 7 2 20 17
Dissolved Range - - 1.9 - - 1.8 0.1
oxygen Median -- - - - - -- -
(mg/L) Samples 0 0 1 0 0 1 1
Chemical- Range <5 16-2,700 <5-11 <5-9 <5 <5-11 15-48
oxygen Median <5 180 <5 <5 <5 75 32
demand (mg/L)  Samples 3 5 5 5 2 8 8
Biochemical- Range 0.6-4.3 2.4->510 0.9-4.5 0.2-17 0.6-1.4 0.4-8.1 1.1-13
oxygen Median 1.8 31 2.1 12 1.0 0.8 32
demand (mg/L)  Samples 3 5 5 5 2 10 8
Fecal Range - - - -- -- bdl bdl
coliform Median -- -- -- -- -- -- --
(cols/100 mL) Samples 0 0 0 0 0 2 2
Fecal Range - - -- - -- -~ --
streptococcus Median -- -- -- -- -- -- -
(cols/100 mL) Samples 0 0 0 0 0 0 0
Alkalinity, Range 30-33 171-1,470 21-38 50-77 144-164 131-190 230-374
field (mg/L Median 31 743 30 59 154 171 302
as CaCOs) Samples 3 10 6 7 2 12 11
Sulfate Range <1.0-1.6 <1.0-10 0.8-3.8 bdl-4.0 1.0-2.0 1.3-79 1.3-8.0
(mg/L) Median - 22 1.7 2.0 1.5 48 2.3

Samples 2 6 4 5 2 5 5
Chloride, Range 2.3-10 21-180 49-53 2.6-1.5 68-69 27-48 49-97
dissolved Median 29 80 5.1 2.9 68.5 34 80
(mg/L) Samples 3 5 5 5 2 8 9
Fluoride, Range <0.1 - <0.1 - - bdl bdl
total Median - -- -- -- - <02 <0.2
(mg/L) Samples 1 0 1 0 0 3 3
Aluminum, Range - 160 - 610 - 690-45,000 4,800-52,000
total Median - -- -- - - 15,000 8,000
(ng/L) Samples 0 1 0 1 0 4 4
Arsenic, Range <25 2 <25 <l - bdl-34 bdl
total Median - - -- - - 3 <10
(pg/L) Samples 1 1 1 1 0 5 6
Barium, Range 100 100 600 100 -- <100-1,400 300-500
total Median - -- - - -- <100 300
(ng/L) Samples 1 1 1 1 0 5 6
Cadmium, Range <5 <1 <5 <1 - bdl bdl
total Median -- - - -- -- <2 <2
(ng/L) Samples 1 1 1 1 0 5 6
Chromium, Range <25 7 410 9 -- bdl 15-73
total Median -- -- -- -- -- <10 20
(pg/L) Samples 1 1 1 1 0 5 6
Copper, Range <50 <50 310 <50 - <50-110 bdl-110
total Median - -- - -- -- <50 <50
(ug/L) Samples 1 1 1 1 0 5 6
Iron, Range 5,100 150,000 25,000 8,500 -- 1,400-34,000 24,000-81,000
total Median - - - - - 8,200 54,000
(ng/L) Samples 1 1 1 1 0 5 6
Lead, Range 1-84 6 84 8 - bdi-10 2-20
total Median 42 -- - - - <5 6
(ug/L) Samples 2 1 1 1 0 5 6
Manganese, Range 290 35,000 1,800 2,300 - 490-1,300 2,800-4,600
total Median - - - - -- 770 3,700
(ng/L) Samples 1 1 1 1 0 5 6
Mercury, Range <1.0 <0.20 <1.0 <0.20 - bdl bdl
total Median - - -- - -- <0.20 <0.20
(pg/L) Samples 1 1 1 1 0 5 6
Zinc, Range 110 110 510 90 -- <50-100 10-210
total Median - - - - - 60 120
(ng/L) Samples 1 1 1 1 0 5 6
Organic Range 3.7-7.0 37-80 0.5-7.0 3.6-23 - 1.7-20 8.3-17
carbon, Median 54 53 1.7 13 - 3.8 11
total (mg/L) Samples 2 4 3 2 0 10 8

York Road Landfill 105



Table 37. Summary of selected ground-water quality data for the York Road landfill, 1986-92--

Continued

[gS/cm, microsiemen per centimeter; --, no data or insufficient data for computation of median; mg/L, milligram per liter; <, less
than; *, value calculated using a log-probability regression to estimate values below detection limits; >, greater than; bdl, value
below the least sensitive analytical detection limit where multiple detection levels were used; cols/100 mL, colonies per 100
milliliters; pg/L, microgram per liter]

Constituent or property

C onﬁnu:d) pe TRWEC YRW7 YRW7A YRW7B YRWS
Specific Range 200-1,350 103-260 100-160 96-185 85-354
conductance Median 628 121 112 142 245
(uS/cm) Samples 18 11 11 14 13
pH, field Range 55-70 55-6.4 5.5-6.0 5.6-6.6 5.6-6.4
(standard Median 6.5 59 57 5.8 6.1
units) Samples 16 11 9 13 12
Dissolved Range 0.1 1.1 33 1.9 24
oxygen Median - -- - - --
(mg/L) Samples 1 1 1 1 1
Chemical- Range 11-99 <5-41 <5-22 <5-17 <5-61
oxygen Median 40 10 7* 8 31
demand (mg/L) Samples 8 5 4 9 7
Biochemical- Range 0.7->7.2 1.1-83 1.6-110 0.7-6.3 0.4-6.6
oxygen Median 4.0 1.5 24 1.6 1.2
demand (mg/L) Samples 10 5 4 8 7
Fecal Range <10 bdl <100 <100 bdl
coliform Median - - - -- <100
(cols/100 mL) Samples 1 2 1 1 3
Fecal Range -- - - - --
streptococcus Median -- - -- - -
(cols/100 mL) Samples 0 0 0 0 0
Alkalinity, Range 95-433 4374 41-49 4197 49-148
field (mg/L Median 351 74 44 68 102
as CaCO5) Samples 11 3 3 8 5
Sulfate Range bdl-7.9 0.20-0.60 2774 bdl-1.9 2.9-140
(mg/L) Median 5.6* 0.40 5.0 <1.0 120

Samples 6 2 2 4 2

Chloride, Range 17-140 2.8-8.5 23-25 0.8-8.8 1.0-31
dissolved Median 62 35 52 35 22
(mg/L) Samples 8 5 4 9 7
Fluoride, Range bdl bdl 0.1-0.2 <0.20 bdl
total Median <0.2 0.1 0.15 <0.20 <0.2
(mg/L) Samples 4 3 2 S S
Aluminum, Range 1,700-24,000 3,100-47,000 7,500-75,000 1,600-19,000 730-260,000
total Median 2,600 36,000 15,000 3,600 89,000
(ug/L) Samples 3 3 3 7 5
Arsenic, Range bdl bdl <1-43 bdl bdl-240
total Median <5 5 15% <2 120
(ug/L) Samples 5 5 5 9 7
Barium, Range 100-2,000 bdl-1,400 bdl-1,500 <100-700 <100-900
total Median 400 200 400 <100 200
(ug/L) Samples 5 5 5 9 7
Cadmium, Range bdl bdl bdl bdl bdl
total Median <2 <1 <1 <2 <2
(ug/L) Samples 5 5 S 9 7
Chromium, Range 1-130 bdl-68 bdl-120 bdl bdl-250
total Median 2 3* 17 <10 26
(ug/L) Samples 5 5 5 9 7
Copper, Range bdl-120 bdI-90 bdl-220 bdl-50 bdl-260
total Median 50 <50 100 <50 110
(ug/L) Samples 5 5 5 9 7
Tron, Range 6,500-86,000 1,200-72,000  12,000-230,000 330-11,000 40-200,000
total Median 28,000 3,300 53,000 4,000 49,000
(ug/L) Samples 5 5 5 9 7
Tead, Range 3-66 bdl-39 497 bdl-19 1281
total Median 11 6 26 4* 20
(ug/L) Samples 5 5 5 9 7
Manganese, Range 840-2,200 80-500 80-1,800 30-150 50-1,900
total Median 1,300 270 400 70 480
(ug/L) Samples 5 5 5 9 7
Mercury, Range bdl bdl bdl bdl bdl-1.5
total Median <0.20 <0.20* <0.20 0.24* 0.30*
(ng/L) Samples 5 5 5 9 7
Zinc, Range 20-6,300 40-340 50-510 40-270 30-530
total Median 140 140 150 100 170
(ug/L) Samples 5 5 5 9 7
Organic Range 11-21 0.2-37 1.1-5.6 0.2-69 6.2-26
carbon, total Median 13 34 4.5 39 14
(mg/L) Samples 7 3 3 4 5
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Table 37. Summary of selected ground-water quality data for the York Road landfill,
1986-92--Continued

[uS/cm, microsiemen per centimeter; --, no data or insufficient data for computation of median; mg/L, milligram per liter; <, less than; *,
value calculated using a log-probability regression to estimate values below detection limits; >, greater than; bdl, value below the least
sensitive analytical detection limit where multiple detection levels were used; cols/100 mL, colonies per 100 milliliters; pg/L, microgram per

liter]

Constituent or property YRWSA YRWS YRW9A YRW9B YRW10A YRW10B
Specific Range 100-265 168-300 123-170 250-920 700-1,540 710-1,020
conductance Median 130 250 140 380 1,010 892
(uS/cm) Samples 12 9 10 11 13 12
pH, field Range 6.1-6.9 6.1-6.7 6.1-6.9 5.8-6.9 6.0-6.5 6.2-6.7
(standard Median 6.5 6.4 6.5 6.1 6.3 6.6
units) Samples 11 10 11 11 13 11
Dissolved Range 3.6 03 1.1 0.9 0.2 0.2
oxygen Median -- - - -- -- --
(mg/L) Samples 1 1 1 1 1 1
Chemical- Range <5-16 <5-11 <5-22 20-50 44-140 29-80
oxygen Median 6 7 9* 39 60 40
demand (mg/L) Samples 6 5 6 7 8 5
Biochemical- Range 1.0-11 1.2-12 1.4-9.2 0.3-59 1.1->20 3.2-16
oxygen demand  Median 2.4 1.8 3.6 23 3 8.1
(mg/L) Samples 6 5 6 7 8 5
Fecal Range <100 <10-120 <10 <100-210 bdl <100
coliform Median -- - - 190 - -
(cols/100 mL) Samples 1 2 1 3 2 1
Fecal Range -- -- - 310 - --
streptococcus Median - -- -- -- -- -
(cols/100 mL) Samples 0 0 0 1 0 0
Alkalinity, Range 44-74 103-115 62-69 67-302 246-335 256-426
field (mg/L Median 59 112 64 112 269 286
as CaCO3) Samples 4 3 4 6 5 6
Sulfate Range 4.0-5.6 22-8.4 0.70-8.4 36-110 <0.10-34 bdl-56
(mg/L) Median 42 5.3 2.8 73 <0.10 <1.0

Samples 3 2 3 2 3 3
Chloride, Range 1.6-18 1.0-20 1.5-2.4 1.5-41 100-320 86-150
dissolved Median 2.8 16 2.0 30 220 110
(mg/L) Samples 6 5 6 7 8 5
Fluoride, Range bdl bdl <0.2-0.2 bdl-0.2 0.2-0.3 02
total Median <0.2 0.1 0.2 <0.2 0.2 0.2
(mg/L) Samples 3 3 3 5 5 2
Aluminum, Range 1,800-340,000 240-5,300 1,000-65,000 730-420,000 <100-15,000 100-18,000
total Median 20,000 4,600 5,300 2,400 600 8,000
(ug/L) Samples 4 3 4 5 5 4
Arsenic, Range bdl-72 bdl bdl bdI-170 bdl bdl
total Median 5* 6 2% 3* <2 <1
(ng/L) Samples 6 5 6 7 8 5
Barium, Range <100-2,000 <100-1,400 bdl-300 bdl-3,200- 300-4,300 200-3,000
total Median 200 200 100* 300 500 200
(ng/L) Samples 6 5 6 7 8 5
Cadmium, Range bdl bdl bdl bdl bdl bdl
total Median <2 <1 <2 <2 <2 3!
(ug/L) Samples 6 5 6 7 8 5
Chromium, Range 4-440 1-86 3-90 <2-1,400 <2-68 3-43
total Median 30 7 16 5% 8 6
(ug/L) Samples 6 5 6 7 8 5
Copper, Range bdl-1,600 bdl-110 bdl-190 bdl-650 bdl-140 bdl-130
total Median 50* <50 <50 50 <50 60
(ug/L) Samples 6 5 6 7 8 5
Tron, Range 840-190,000 3,700-39,000 970-52,000 3,500-340,000  67,000-100,000  42,000-120,000
total Median 7,200 18,000 1,800 7,700 86,000 69,000
(ng/L) Samples 6 5 [ 7 8 5
Lead, Range bdl-150 <1-13 bdl-14 2-87 1-14 1-8
total Median 7 4 7 6 6 4
(ug/L) Samples 6 5 6 7 8 5
Manganese, Range 20-11,000 630-700 150-620 3,000-22,000 4,000-5,900 5,900-6,400
total Median 490 680 200 5,300 5,200 6,200
(ug/L) Samples 6 5 6 7 8 5
Mercury, Range bdl bdl bdl bdl-2.6 bdl bdl-0.30
total Median <0.20 <0.20 <0.20 0.20* <0.20 <0.20
(ug/L) Samples 6 5 6 7 8 5
Zinc, Range 30-1,700 <10-180 <50-190 <50-960 30-220 <10-120
total Median 100 90 60 110 70 60
(ug/L) Samples 6 5 6 7 8 5
Organic Range 6.9-20 0.9-5.7 1.9-5.0 5.4-92 11-28 15-67
carbon, Median 7.1 4.8 43 9.3 18 36
total (mg/L) Samples 3 3 4 6 6 5
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Table 37. Summary of selected ground-water quality data for the York Road landfill,
1986-92--Continued

[uS/cm, microsiemen per centimeter; --, no data or insufficient data for computation of median; mg/L, milligram per liter; <,
less than; *, value calculated using a log-probability regression to estimate values below detection limits; >, greater than;

bdl, value below the least sensitive analytical detection limit where multiple detection levels were used; cols/100 mL,
colonies per 100 milliliters; jtg/L., microgram per liter)

Constituent or property YRW10C YRW11A YRW11B YRWi11C YRWB12
Specific Range 503-950 178-525 218-522 175-285 45-68
conductance Median 800 270 266 204 65
(1S/cm) Samples 11 11 14 10 3
pH, field Range 6.0-6.5 57-6.4 5.3-7.2 53-6.0 6.1-6.5
(standard Median 6.3 6.0 5.7 5.8 6.4
units) Samples 11 10 13 10 3
Dissolved Range 0.2 0.4 1.1 0.4 --
oxygen Median -- -- -- -- --
(mg/L) Samples 1 1 1 1 0
Chemical- Range 32-100 10-53 <5-29 <5-37 <5-6
oxygen Median 61 21 16 14 <5
demand (mg/L) Samples 6 5 8 4 2
Biochemical- Range 6.9-20 1.0-15 0.7-6.7 0.6-3.9 0534
oxygen Median 14 52 12 1.6 20
demand (mg/L) Samples 6 5 8 4 2
Fecal Range bdl <10 <10 <100 --
coliform Median -- <10 <10 -- --
(cols/100 mL) Samples 2 2 2 1 0
Fecal strepto- Range - - -- -- --
coccus Median -- -- - - --
(cols/100 mL) Samples 0 0 0 0 0
Alkalinity, Range 358-446 98-177 95-256 74-92 20-23
field (mg/L Median 440 116 116 89 21
as CaCOy) Samples 3 3 8 3 3
Sulfate Range 2.1-150 0.30-2.6 <1.0-1.1 9.1 2.9-43
(mg/L) Median 76 14 <1.0 -- 36

Samples 2 2 4 1 2
Chloride, Range 9.5-65 1.3-29 2.8-32 1.3-18 2.3-32
dissolved Median 16 10 15 13 2.8
(mg/L) Samples 2 5 8 5 2
Fluoride, Range bdl <0.2-0.3 bdl bdl-0.3 <0.2
total Median <0.2 0.2 <0.2 <0.2 <0.2
(mg/L) Samples 4 3 4 3 2
Aluminum, Range 430-56,000 1,600-26,000 460-23,000 1,400-170,000 680
total Median 30,000 X 800 48,000 --
(ug/L) Samples 3 3 1
Arsenic, Range bdl bdl bdl bdl 6
total Median <10 2 <2 2 -
(pg/L) Samples 6 5 8 4 1
Barium, Range 300-5,600 <100-1,000 <100-1,500 bdl-1,200 <100
total Median 500 <100 <100 200 --
(ng/L) Samples 6 5 8 5 1
Cadmium, Range bdl bdl bdl bdl <1
total Median <1 <1 <l <l -
(ng/L) Samples 6 5 8 5
Chromium, Range 3-64 bdl bdl <2-120 4
total Median 26 6 8 10 --
(ng/L) Samples 6 5 8 5 1
Copper, Range bdl-150 bdl-70 bdl bdl-170 <50
total Median <50 <50 <50 <50 --
(ng/L) Samples 6 5 8 5 1
Tron, Range 81,000-190,000 17,000-85,000 830-23,000 7,600-210,000 3,100
total Median 120,000 68,000 3,800 34,000 -
(ng/L) Samples 6 5 8 5 1
Lead, Range <1-10 2-14 3-22 6-110 14
total Median 6 8 4 12 --
(pg/L) Samples 6 5 8 5 1
Manganese, Range 2,700-7,400 5,300-12,000 3,100-15,000 4,800-11,000 320
total Median 5,600 8,300 6,200 6,500 --
(png/L) Samples 6 5 8 5 1
Mercury, Range bdl bdl bdl bdi <0.20
total Median 0.20* <0.20 <0.20 <0.20 --
(pg/L) Samples 6 5 8 5 1
Zinc, Range 10-120 30-130 50-170 20-540 80
total Median 80 110 70 110 -
(pg/L) Samples 6 5 8 5 1
Organic Range 16-47 1.7-.7 2374 1.2-10 4775
carbon, Median 21 6.5 3.1 3.1 6.1
total (mg/L) Samples 3 3 6 3 2
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Table 39. Summary of synthetic organic compounds detected in ground-water samples from the York Road landfill,

1986-92

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Total organic halogens (mg/L) YRWA YRW1 YRW2 YRW3 YRW6A YRW6B YRW6C YRW7 YRW7A
Samples 3 2 3 2 8 7 6 5 5
Detections 2 2 0 2 8 7 5 3 5
Max. detected 0.32 0.64 -- 0.07 0.05 0.24 033 0.11 0.02

YRW7B YRWS8 YRWSA YRW9 YRWOA YRWIB YRW10A YRW10B YRW10C
Samples 5 5 5 5 5 5 6 4 6
Detections 3 4 3 3 1 4 5 4 6
Max. detected 0.13 0.04 0.04 0.05 0.02 0.10 0.10 0.07 0.04
YRW11A YRW11B YRWI11C YRWB12
Samples 5 5 5 1
Detections 5 4 5 1
Max. detected 0.29 0.33 0.16 0.01
Pesticides (ug/L) YRW6A YRW6B YRW6C YRW7 YRW7A YRW7B YRWB YRWBA  YRW9
Perthane, Samples 1 1 3 1 1 3 3 1 1
total Detections 0 0 0 0 0 0 0 0 0
Max. detected -- - -- -- - - -- -- --
2,4-D, Samples 1 1 3 1 1 3 3 1 1
total Detections 0 0 0 0 0 0 0 0 0
Max. detected - - -- -- -- - -- - -
2,4-DP, Samples 1 1 3 1 1 3 3 1 1
total Detections 0 0 1 0 0 0 0 0 0
Max. detected -- - 0.07 -- -- -- - -- --
2,4,5-T, Samples 1 1 3 1 1 3 3 1 1
total Detections 0 0 0 0 0 0 0 0 0
Max. detected - - -- - -- = -- -- --
Pesticides (1g/L) YRWOA YRW9B YRWI0A YRW10B YRW10C YRW11A YRW11B YRW11C
(Continued)
Perthane, Samples 2 3 3 2 1 1 2 1
total Detections 0 0 0 0 0 0 1 0
Max. detected - - - - -- - 1.0 --
2,4-D, Samples 2 3 3 2 1 1 3 1
total Detections 0 0 0 0 0 0 0 0
Max. detected -- - -- - - - - --
2,4-DP, Samples 2 3 3 2 1 1 3 1
total Detections 0 1 0 0 0 0 0 0
Max. detected - 0.05 - - - - - -
2,4,5-T, Samples 2 3 3 2 1 1 3 1
total Detections 0 0 0 0 0 0 0 0
Max. detected - - - - - - - --
Halogenated ’("::Z‘)i" compounds  yowA  YRW2 YRWGA YRWEB YRWGC YRW7 YRW7A YRW7B  YRWS
Methyl Samples 1 1 1 1 2 2 1 2 2
chloride, Detections 0 0 0 0 0 1 0 0 0
total Max. detected - - -- -- -- 15 - - -
Chlorodibromo- ~ Samples 1 1 1 1 2 2 1 2 2
methane, Detections 0 0 0 0 0 0 0 0 0
total Max. detected - -- -- -- - - -- -- -
Dichlorobromo-  Samples 1 1 1 1 2 2 1 2 2
methane, Detections 0 0 0 0 0 0 0 0 0
total Max. detected - -- - - - - - - -
Methylene Samples 1 1 1 1 2 2 1 2 2
chloride, Detections 1 0 0 1 0 2 0 2 0
total Max. detected 14 -- -- 11 - 110 -- 18 --
Chloroform, Samples 1 1 1 1 2 2 1 2 2
total Detections 0 0 0 0 0 1 0 0 0
Max. detected - -- -- -- - 05 - -- -
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Table 39. Summary of synthetic organic compounds detected in ground-water samples from the York Road landfill,
1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Halogenated aliphatic compounds

110

(Lg/L) (Continued) YRWA YRW2 YRW6A YRW6B YRW6C YRW7 YRW7A  YRW7B YRWS8
Dichlorodifluoro- Samples 0 0 0 0 1 1 0 1 1
methane, Detections -- - - - 0 ] - 1 0
total Max. detected -- -- -- -- -- 46 - 21 --
Trichlorofluoro-  Samples 0 0 0 0 1 1 0 1 1
methane, Detections - - -- - 0 1 - 1 0
total Max. detected - - - - - 26 - 16 --
Vinyl Samples 1 1 1 1 2 2 1 2 2
chloride, Detections 0 0 0 0 0 0 0 0 0
total Max. detected -- -- -- -- - -- - -- --
Chloroethane, Samples 1 1 1 1 2 2 1 2 2
total Detections 0 0 0 0 0 2 0 0 0

Max. detected -- -- -- -- - 22 - -- --
1,1-Dichloro- Samples 1 1 1 1 2 2 1 2 2
ethane, Detections 1 0 0 0 0 2 0 2 0
total Max. detected 5 -- -- -- - 50 -- 53 -
1,2-Dichloro- Samples 1 1 1 1 2 2 1 2 2
ethane, Detections 1 (4} 0 0 0 0 0 0 0
total Max. detected 5 - -- - - -- -~ - -
1,1,1-Trichloro-  Samples 1 1 1 1 2 2 1 2 2
ethane, Detections 0 0 0 0 0 2 0 1 0
total Max. detected - -- -- -- -- 19 -- 12 -
1,1,2,2-Tetra- Samples 1 1 1 1 2 2 1 1 2
chloroethane, Detections 0 0 0 0 0 1 1 1 0
total Max. detected -- -- -- -- - 26 3 4 --
trans-1,2- Samples 0 0 0 0 1 1 0 1 1
Dichloroethylene, Detections - -- - - 0 1 - 0 0
total Max. detected - - - - -- 0.7 - - --
1,1-Dichloro- Samples 1 1 1 1 2 2 1 2 2
ethylene, Detections 0 0 0 0 0 1 0 1 0
total Max. detected -- -- -- - -- 20 -- 1.1 --
1,2-Dichloro- Samples 1 1 1 1 1 i 1 1 1
ethylene, Detections 0 0 1 0 (4} i 0 0 0
total Max. detected - - 14 -~ - 4 - - --
Trichloro- Samples 1 1 1 1 2 2 1 2 2
ethylene, Detections 0 0 1 0 0 2 (4} 1 0
total Max. detected - -- 6 -- - 12 -- 1.7 -
Tetrachloro- Samples 1 1 1 1 2 2 1 2 2
ethylene, Detections 0 0 0 0 0 2 1 2 0
total Max. detected - - - -- - 29 3 6.3 --

Halogenated aliphatic
compounds (ig/L) (Continued) YRWSA YRW9 YRW9A YRW9B YRWI0A YRW10C YRWi11A YRW11B YRWI1C

Methy] Samples 1 1 1 1 2 2 1 1 1
chloride, Detections 0 0 0 0 0 0 1 1 0
total Max. detected -- - - -- -- -- 21 15 --
Chlorodibromo-  Samples 1 1 1 1 3 2 1 1 1
methane, Detections 0 0 0 0 0 0 0 0 0
total Max. detected -- -- -- - - - - -- --
Dichlorobromo-  Samples 1 1 1 1 3 2 1 1 1
methane, Detections 0 0 0 0 0 0 0 0 0
total Max. detected -- -- -- -- - - - - -
Methylene Samples 1 1 1 1 3 2 1 1 1
chloride, Detections 0 0 0 0 0 1 0 0 0
total Max. detected -- -- -- -- - 22 -- - -
Chloroform, Samples 1 1 1 1 3 1 1 1 1
total Detections 0 0 0 0 0 0 0 0 0

Max. detected
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Table 39. Summary of synthetic organic compounds detected in ground-water samples from the York Road landfill,
1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram per liter]

Halogenated aliphatic compounds

(Lg/L) (Continued) YRWSA YRW9 YRWOA YRWIB YRWI10A YRW10C YRWI11A YRW11B YRWI11C
Dichlorodifluoro- Samples 0 0 0 0 2 0 0 0 0
methane, Detections -- - - - 0 -- - -- -
total Max. detected -- -- -- -- -- -- -~ -- --
Trichlorofluoro- ~ Samples 0 0 0 0 2 0 0 0 0
methane, Detections -- - - - 0 - - - -
total Max. detected -- -- - -- -- - - -- --
Vinyl Samples 1 1 1 1 3 2 1 1 1
chloride, Detections 0 0 0 0 0 0 1 1 1
total Max. detected -- - - - - - 23 77 24
Chloroethane, Samples 1 1 1 1 3 2 1 1 1
total Detections 0 0 0 0 1 0 1 1 0

Max. detected -- -- -- -- 03 -- 24 29 --
1,1-Dichloro- Samples 1 1 1 1 3 2 1 1 i
ethane, Detections 0 0 0 0 2 0 1 1 1
total Max. detected -- -- -- -- 0.7 -- 180 75 41
1,2-Dichloro- Samples i 1 1 1 3 2 1 1 1
ethane, Detections 0 0 0 0 0 0 1 1 0
total Max. detected - - - - - - 36 11 -
1,1,1-Trichloro-  Samples 1 1 1 1 3 2 0 1 1
ethane, Detections 0 0 0 0 0 0 - 0 0
total Max. detected - - - - - - - - --
1,1,2,2-Tetra- Samples 1 1 i 1 3 2 1 1 1
chloroethane, Detections 0 0 0 0 0 0 1 0 0
total Max. detected - -- -- -- -- - 11 -- --
trans-1,2- Samples 0 0 0 0 2 0 0 0 0
Dichloroethylene, Detections -~ - -- -- 0 -- - -- --
total Max. detected - -- -- -- - -- -- -- --
1,1-Dichloro- Samples 1 1 1 1 3 2 1 1 1
ethylene, Detections 0 0 0 0 0 0 0 0 0
total Max. detected -- - - -- -- -- - - -
1,2-Dichloro- Samples 1 1 1 1 1 2 1 1 1
ethylene, Detections 0 0 0 0 0 0 1 1 1
total Max. detected - - -- -- - - 80 318 39
Trichloro- Samples 1 1 1 1 3 2 1 1 1
ethylene, Detections 0 0 0 0 0 0 1 1 1
total Max. detected -- - - -- - - 12 22 3
Tetrachloro- Samples 1 1 1 1 3 2 1 1 1
ethylene, Detections 0 0 0 0 0 0 1 0 0
total Max. detected -- -- -~ -- -~ -- 13 -- --

Aromatic compounds (ug/L) YRWA YRW2 YRW6A YRW6B YRW6C YRW7 YRW7A YRW7B YRWS

Benzene, Samples 1 1 1 1 2 2 1 2 2
total Detections 0 0 0 0 0 1 0 0 0

Max. detected -- - - - - 0.2 -- - --
Toluene, Samples 1 1 1 1 2 2 1 2 2
total Detections 0 0 0 0 0 1 0 0 0

Max. detected - - - - - 0.3 - - -

Aromatic compounds ( ug/L)
(Continued) YRWSA YRW9 YR9A YR9B YR10A YRWI10C YRW11A YRWI1B YRWI11C

Benzene, Samples 1 1 1 1 3 2 1 1 1
total Detections 0 0 0 0 2 0 0 0 0

Max. detected -~ -- -- -- 1.4 -- - -- --
Toluene, Samples 1 1 1 1 3 2 1 1 1
total Detections 0 0 0 0 1 0 0 0 0

Max. detected -- -- - -- 0.8 - - -- --

York Road Landfill
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Table 39. Summary of synthetic organic compounds detected in ground-water samples from the
York Road landfill, 1986-92--Continued

[mg/L, milligram per liter; Max. detected, maximum concentration detected; --, not detected; pg/L, microgram
per liter]

Ketones and phthalates (ug/L) YRWA YRW1 YRwW2 YRW6A YRW6B YRWEC YRW7

Methyl- Samples 1 0 1 1 1 1 1
isobutyl Detections 1 - 0 0 0 0 0
ketone, Max. detected 88 B - - - - -
total

Bis(2-ethylhexyl) Samples 1 1 1 3 1 2 1
phthalate, Detections 0 0 0 0 0 0 0
total Max. detected - - - - - - -
Diethyl Samples 1 1 1 3 1 2 1
phthalate, Detections 0 1 0 0 0 0 0
total Max. detected -~ 13 -- -- -- -- --
Dibutyl Samples 1 1 i 3 1 2 1
phthalate, Detections 0 0 0 0 0 0 0
total Max. detected -- -- -- -- -- -- -

Ketones and phthalates
(1g/L) (Continued) YRW7A YRW7B YRWS YRWSBA YRW9  YR9A YR9B

Methyl- Samples 1 1 1 1 1 1 1
isobutyl Detections 0 0 0 0 0 0 1
ketone, Max. detected = o = - - = 5
total

Bis(2-cthylhexyl) Samples 2 2 1 1 1 1 1
phthalate, Detections 0 0 0 0 0 0 0
total Max. detected - -- - -- - -- -
Diethyl Samples 2 2 1 1 1 1 1
phthalate, Detections 0 0 0 0 0 0 0
total Max. detected -- - - -- - -- -
Dibutyl Samples 2 2 1 1 1 1 1
phthalate, Detections 0 0 0 0 0 0 1
total Max. detected - - - - - - 5

Ketones and phthalates YR1I0A YRW10B YRWI0C YRW11A YRW1iB YRWIIC

(ug/L) (Continued)
Methyl- Samples 2 1 2 1 1 1
isobutyl ketone,  Detections 0 0 0 0 0 0
total Max. detected -- - - - -- -
Bis(2-ethylhexyl) Samples 2 1 2 1 2 1
phthalate, Detections 1 1 0 0 1 0
total Max. detected 6.0 1l - - 35 -
Diethyl Samples 2 1 2 1 2 1
phthalate, Detections 0 0 0 0 0 0
total Max. detected -- -- -- -- -- --
Dibutyl Samples 2 1 2 1 2 1
phthalate, Detections 0 0 0 0 0 0
total Max. detected -- - - - - --
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